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YOU GET 
MORE MILS 


PER GALLON WITH AMERCOAT 


higher solids content gives you thicker, heavier coating—more mils for every gallon applied. 


THIS MEANS YOU SAVE MONEY TWO 
WAYS MAINTENANCE PAINTING 


Lower Material Cost. You save material because 
takes fewer coats AMERCOAT build the re- 
quired film thickness. 

Lower Labor Cost. You save labor because fewer 

mean fewer man hours for application—less down 
time, too. 


Amercoat pioneered the development 
protective coatings especially designed 
for severe corrosion problems. Today 
the only organization that offers you... 
complete line corrosion resistant 
coatings...nationwide distribution... 
trained technical men give you 
on-the-job assistance throughout the 


United States and Canada. CHICAGO, ILL. « KENILWORTH, N, J. « JACKSONVILLE, FLA. © HOUSTON, TEX. 


addition more mil thickness per gallon, you get 
more protection per gallon. AMERCOAT formu- 
lated specifically for maximum chemical resistance and 
for severe weathering conditions. major industries 


from coast coast chemical, petroleum, pulp and 
paper, food, and many others maintenance 
look AMERCOAT for low cost, long lasting 
tion for all types steel concrete structures. 


Write today for 
the AMERCOAT 
Technical Bulletin 
which gives 

complete 
description 
the coating’s 
chemical and 
physical properties. 
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ASBESTOS Pipe Line Felt— 


heavy-duty material particularly suitable for severe 
soil conditions where heavier material than J-M 
Transhield desired. Provides long life, toughness, flexi- 
bility, resistance rot, decay, cracking, and impact. 
J-M Asbestos Felt now protects more than 100,000 
miles oil and gas pipe lines. Widths Rolls 
any length desired. 


TRANSHIELD Asbestos Felt— 


This newly developed low cost pipe line protecting wrap- 
per designed for average soil conditions. reinforced 
with continuous glass yarns, parallel spaced centers 
give tear-free application strength. Made coal-tar 
saturated asbestos, acts continuous barrier shield 
pipe line enamels from earth loads and soil stresses. 


TRANTEX® Tape— 


widely used coating where ease application im- 
over field welded joints mill-wrapped pipe 
for rush coating needs. Pressure-sensitive sticks 
pipe contact, forming firm stable bond. Can 
cold-applied hand with simple wrapping machines. 
rocky soils, outer wrap J-M Transhield J-M 
Asbestos Pipe Line Felt recommended. 


For further information about Johns-Manville Products for Pipe Line Protection, 
write Johns-Manville, Box 60, New York 16, Y.; Canada, 199 Bay St., Toronto Ont. 


JOHNS -MANVILLE 


Johns-Manvi 
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GALVO-LINE CUTS GALVANIC 


PROTECTION COSTS 


Dow’s magnesium ribbon anode 


gives you 


the most economical pipeline protection 


When considering galvanic protection, think first 
Galvo-Line®—the most economical method pipeline 
protection—unique for its fast, mechanized installation. 


While Galvo-Line was designed specifically cut instal- 
lation costs, field tests indicate that anode life has not 
been sacrificed. Properly designed installations many 
soils offer much years effective life, and yet 
retain the other reliability factors expected galvanic 
protection magnesium anodes. There risk, for 
example, trouble caused power line failure, rodent 
attack insulation, dried-up ground beds. 


Given reasonable conditions, Galvo-Line can installed 


DISTRIBUTORS: ANTI-CORROSION MFG. CO., Atlanta, Georgia « 


rates upward 3,000 feet per hour—the equivalent 
installing Galvo-Paks® the same time. Connection- 
making costs are also reduced—one connection every 
500-1000 feet will usually suffice. Uniform distribution 
and efficient utilization current contributes greatly 
Galvo-Line’s economy and dependability galvanic pipe- 
line protection. 

There every likelihood that Galvo-Line 


your pipeline protection job. For the complete story, call 
your nearest Dow office distributor Dow Anodes. 


THE DOW CHEMICAL COMPANY, Magnesium Sales Department, 
Midland, Michigan, 


CATHODIC PROTECTION SERVICE, Houston, Texas e ELECTRO-RUSTPROOFING CORP. 


Belleville, N. J. © ROYSTON LABORATORIES, INC., Blawnox, Pa e STUART STEEL PROTECTION CORP., Kenilworth, N. J. e THE VANODE CO., Pasadena, California 


CORROSION SERVICES INC., Tulsa, Oklahoma 


you can depend DOW MAGNESIUM ANODES 
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THIS MONTH’S COVER—This shows the in- 
terior the laboratory the International 
Nickel Harbor Island, test 
station while flooded the 12% foot tide 
Hurricane Hazel which struck 
the North Carolina Coast October 15. Some 
damage equipment was suffered, but all 
records were saved. story and other photo- 
graphs the storm damage may found 
the General News Section, this issue. 
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Houston 2, Texas 


SUBSCRIPTION RATES (Postpaid) 


Non-Members of NACE, Single Copies.......... 1.00 
Educational Institutions 

and Public Libraries in the United 

States and Canada, 12 issues.........csscseeees 4.00 
NACE Members Receive Corrosion as a Part 

Their Membership Extra Charge 

Foreign Temittances should be by international postal 
“ express money order or bank draft negotiable in the 
+ S. for an equivalent amount in U. S. funds, En- 
Weed as second class matter October 31, 1946, at the 
-_ at Houston, Texas, under the act of March 
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CANADIAN REGION 


LAW, Director; The In- 
ternational Nickel Co. of 
Canada, Limited, 25 King St. 
W., Toronto, Ontario. 

G. I. RUSSELL, Chairman; 
Trans Mountain Pipeline Co., 
400 E. Broadway, Van- 
couver 10, B. C. 

L. W. SHEMILT, Vice-Chair- 
man; University of British 
Columbia, Vancouver, B. C. 

G. M. McPHERSON, Secretary- 
Treasurer; Imperial Oil Ltd., 
300 Ninth Ave. W., Calgary, 
Alta. 


Edmonton Section 


FRANK W. HEWES, Chair- 
man; Canadian Protective 
Coating Ltd., 9336 - 91st 
Street, Edmonton, ~ Alberta, 
Canada. 

G. L. SPACKMAN, Vice Chair- 
man; Imperial Pipe Line Co., 
Ltd., 315 Alexandrd St., Ed- 
monton, Alberta, Canada. 

E. HOCHHAUSEN, Secretary; 
6539 - 111 St., Edmonton, Al- 
berta, Canada. 

R. B. SKINNER, Treasurer; 
Canadian Equipment Sales & 
Service Co., 7310 - 99th S&t., 
Edmonton, Alberta, Canada. 


Hamilton-Niagara Section 


H. W. HYSLOP, Chairman; 
United Gas & Fuel Co. of 
Hamilton, Ltd., 82 King St. 
E., Hamilton, Ontario, Can- 
ada. 

H. C. WADE, Secretary-Treas- 
urer; The Steel Co. of Can- 
ada, Ltd., Hamilton Works, 
Wilcox Ave., Hamilton, On- 
tario, Canada. 


Montreal Section 


H. A. HENCHER, Chairman; 
H,. L. Blachford Limited, 997 
Aqueduct Street, Montreal, 
Quebec, Canada. 

A. W. MORGAN, Vicé Chair- 
man; The G. R. Locker Com- 
pany, 874 Beaumont Avenue, 
Montreal, Quebec, Canada. 

E. P. HERSEY, Secretary- 
Treasurer; Milton Hersey 
Co. Ltd., 980 St. Antoine St., 
Montreal, Quebec, Canada 


Toronto Section 


T. R. B. WATSON, Chairman; 
Corrosion Service, Ltd., 21 
King St. E., Toronto, On- 
tario, Canada, 

COLIN PRESCOTT, Vice- 
Chairman; Hydro-Electric 
Power Commission of On- 
tario, 620 University Ave., 
Toronto, Ontario, Canada. 

R,. J. LAW, Secretary; The In- 
ternational Nickel Co. of 
Canada, Ltd., 25 King St., W., 
Toronto, Ontario, Canada. 

STEPHEN KOZAK, Treasurer; 
Canada Wire & Cable Co., 
Ltd., Postal Station R., To- 
ronto, Ontario, Canada. 


Vancouver Section 

F. M. CAZALET, Chairman; 
British Columbia Electric 
Co. Ltd., 425 Carrall St., 
Vancouver, B. C., Canada 

G. E. MAYNARD, Vice-Chair- 
man; G. S. Eldridge & Co., 
Ltd., 633 Hornby Street, 
Vancouver, B. C. 

B. H. LEVELTON, Secretary; 
British Columbia Research 
Council, University of British 
Columbia, Vancouver, B. C. 

FRANK G. MITCHELL, Treas- 

urer; Wilkinson Co., Ltd., 

190 West 2nd Avenue, Van- 

couver, B. C. 


SOUTH 


vow NORTH 


NORTH CENTRAL REGION 


WALTER R. CAVANAGH, Di- 
rector; Parker Rust Proof 
Company, 2177 E. Milwaukee 
St., Detroit, Michigan 

R. E. WICEN, Chairman; 
Chain Belt Co, of Milwaukee, 
1600 W. Bruce St., Mil- 
waukee, Wisconsin 

W. A. DERINGER, Vice- 
Chairman; A. O. Smith 
Corp., 3533 North 27th St., 
Milwaukee, Wisconsin 

H. F. HAASE, Secretary- 
Treasurer; 2202 South 28th 
St., Milwaukee, Wisconsin 


Chicago Section 
R. I. LINDBERG, Chairman; 
Sinclair Research Labora- 


tories, Inc., 400 E. Sibley 
Blvd., Harvey, Iil. 
R. W. FLOURNOY, Vice- 


Chairman; 3216 Prairie Ave., 
Brookfield, [Illinois 

R. S. WISE, Secretary; Na- 
tional Aluminate Corp., 6216 
West 66th Place, Chicago 38, 
Ill. 

R. B. JANOTA, Treasurer; 
Swift & Company, Research 
Laboratories, Chicago 9, III. 


Cleveland Section 

T. S. HOWALD, Chairman; 
Chase Brass & Copper Co., 
ine., 1221 260th. 
Euclid 17, Ohio. 

R. C. WEAST, Vice-Chairman; 
Case Institute of Technology, 
10900 Euclid Ave., Cleveland 
6, Ohio. 


L. H. SCHWALM, Secretary- 
Treasurer; Ohio Bell Tele- 
phone Company, 820 Supe- 
rior Ave. N. W., Cleveland 
13, Ohio. 


Detroit Section 

E. V. IVANSO, Chairman; 
Detroit Testing Laboratory, 
554 Bagley Avenue, Detroit 
26, Michigan. 


NORMAN A. KERSTEIN, 
Vice-Chairman; 16817 Rob- 
son, Detroit 35, Michigan, 
(Detroit Edison Co.) 

DAVID L. HILL, Treasurer; 
Timken Detroit Axle Co., 


100-400 Clark Avenue, De- 
troit, Michigan 

R. P. MARSHALL, Secretary; 
Saran Lined Pipe Co., Saran 
Protective Coatings Co., 2415 
Burdette Ave., Ferndale (De- 
troit) 20, Michigan 
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Eastern Wisconsin 
Section 


ROBERT A. HUSEBY, Chair- 
man; A. O. Smith Corp., 3533 
North 27th St., Milwaukee, 
Wisconsin. 

ALEXANDER MC CONNELL, 
Vice-Chair.; George J. Meyer 
Mfg. Co., Meyer Pl. & Dun- 
more Ct., Cudahy, Wisconsin. 

HAROLD F. HAASE, Secre- 
tary-Treasurer; 2202 South 
28 Street, Milwaukee, Wis. 


Greater St. Section 

WILLIAM J. RIES, Chairman; 
Tretolite Company, St. Louis 
19, Missouri. 

ROBERT D. SANFORD, Vice- 
Chairman; Nooter Corpora- 
tion, 1400 South Second 
Street, St. Louis 4, Missouri. 


GEORGE T. SHUTT, Secre- 
tary, Shutt Process Equip- 
ment Company, 815 Glen- 


dower Drive, Kirkwood 22, 
Missouri. 

A. H. MacGREGOR, Treasurer, 
336 Hawthorne Avenue, 
Webster Groves. Missouri 


Kansas City Section 


L. F. HEVERLY, Chairman; 
Heverly Engineering Co., 
5425 Chadwick Rd., Kansas 
City, Kansas. 

R. A. KELLEY, Vice-Chair- 
man; Minnesota Mining & 
Mfg. Co., 4224 West 73rd 
Terrace, Prairie Village, 
Kansas. 

J. C. BERRINGER, Secretary- 
Treasurer; Panhandle East- 
ern Pipe Line Co., 1221 Balti- 
more Ave., Kansas City, 
Missouri. 


Southwestern Ohio 
Section 

WALTER LUCE, Chairman; 
The Duriron Company, Inc., 
Box 1019, Dayton 1, Ohio. 

ALFRED D. JENSS, Vice- 
Chairman; Ampco Metal, 
Inc., Roselawn Center Bldg., 
Reading & Section Roads, 
Cincinnati 87, Ohio. 

L. M. LEDERER, Secretary; 
Inner-Tank Lining Corp., 
1097 Wade Street, Cincin- 
nati, Ohio. 

R. L. WOOD, Treasurer; Cin- 
cinnati Gas & Electric Com- 
pany, General Engineering 
Department, P. O. Box 960, 
Cincinnati 1, Ohio. 


NORTHEAST REGION 


GEORGE E. BEST, Director; 
Mutual Chemical Co. of 
America, 1348 Block 
Baltimore 31, Md. 

KEMPTON H. ROLL, Chair- 
man; Lead Industries Assoc., 
420 Lexington Ave., New 
York 17, New York. 

EDWARD G. BRINK, Vice- 
Chairman; American Viscose 
Corp., Marcus Hook, Penn- 
sylvania. 

EDWIN J. TITSWORTH, Sec- 
retary-Treasurer; Koppers 
Company, Inc., Tar Products 
Division, 250 Stuart St., Bos- 
ton, Massachusetts, 


Baltimore Section 
ALLEN L. ALEXANDER, 
Chairman; 1716 Oakcrest 
Drive, Alexandria, Va. 
JOHN F. OLIVEIRA, Vice- 
Chairman; Bethlehem Steel 
Company, Shipbuilding Divi- 
sion, Bethlehem Sparrows 
Point Shipyard, Sparrows 
Point 19, Maryland. 
LUTHER O. YOUNG, Secre- 
tary-Treasurer; The Davison 
Chemical Corp., Curtis Bay, 
Baltimore 26, Maryland. 


Genesee Valley Section 

ORSON J. BRITTON, Chair- 
man; Pfaudler Company, 
1000 West Avenue, Roches- 
ter, N. Y. 

JOHN A. TEMMERMAN, 
Vice-Chairman; City of Ro- 
chester, 242 Main St. W., 
Rochester, N. Y. 

NELSON B. CARTER, Secre- 


tary-Treasurer; Eastman 
Kodak Co., Kodak Park 
Wks., Bldg. 23, Rochester, 
N. 


Greater Boston Section 

J. DWIGHT BIRD, Chairman; 
The Dampney Company, 
1243 River, Hyde Park, Bos- 
ton 36, Mass. 

MURRAY M. JACOBSON, 
Vice-Chairman; Watertown 
Arsenal Laboratory, Water- 
town 72, Mass. 

EDWARD C. RUE, Secretary- 
Treasurer; Boston Edison 
Company, 182 Tremont 
Street, Boston 12, Mass. 


Kanawha Valley Section 
GEORGE F. ORR, Chairman; 
United Fuel Gas Company, 
Box 1273, Charleston, W. Va. 
J. M. BATES, Vice-Chairman; 
Carbide and Carbon Chemi- 
cals Co., 437 MacCorkle Ave., 
South Charleston, W. Va. 
GEORGE W. KLOHR, Secre- 
tary; E. I. duPont de 
Nemours & Co., Box 993, 
Charleston, W. Va. 
CONRAD L, WIEGERS, Treas- 
urer; Allied Services, Inc., 
Spring & Bullitt Sts. 
Charleston, W. Va. 


Lehigh Valley Section 

EARL A. ERICH, Chairman; 
Atlas Mineral Products Com- 
pany, Mertztown, Pa. 

J. BYRON GODSHALL, Vice- 
Chairman; Ingersoll-Rand 
Company, 309 10th Street, 
Easton, Pa. 

SEYMOUR C. FRYE, Secre- 
tary-Treasurer; Bethlehem 
Steel Company, Bethlehem, 
Pa. 


Metropolitan New 


York Section 

MORTON BERMANN, Chair- 
man; Brooklyn Union Gas 
Company, Greenpoint Works, 
Maspeth & Varick Avenues, 
Brooklyn 11, New York. 

F. J. LeFEBVRE, Vice-Chair- 
man; Electro Rust-Proofing 
Corp., Box 178, Newark 1, 
New Jersey. 

R. H, LUCKE, Secretary-Treas- 
urer; Esso Standard Oil 
Company, Box 222, Linden, 
New Jersey. 
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Directory NACE Regional and Sectional Officers 


Niagara Frontier Section 


WILLIAM R. WARDROP, 
Chairman, Metal-Cladding 
Inc., 128 Lakeview Avenue, 
Buffalo 1, N. Y. 

DR. WADE WOLF, Vice 
Chairman, 59 Blacknon 
Road, Grand Island, N. Y. 

J. M. FOUTS, Secretary- 
Treasurer; New York Tele- 
phone Co., 63 E. Delavan 
Ave., Buffalo 8, N. Y. 


Philadelphia Section 

H. H. BENNETT, Chairman; 
Socony-Vacuum Oil Co., Inc., 
Paulsboro, N. J. 

J. 8. PETTIBONE, Vice-Chair- 
man; American Society for 
Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa. 

Ss. F. SPENCER, Secretary- 
Treasurer; Keystone Shipping 
Co., 1000 Walnut Street, 
Philadelphia, Pa. 


Pittsburgh Section 

WAYNE W. BINGER, Chair- 
man; Research Laboratories, 
Aluminum Company of Amer- 
ica, Box 1012, New Kensing- 
ton, Pa. 

WILLIAM G. RENSHAW, 
Vice-Chairman; Allegheny 
Ludlum Steel Co., Bracken- 
ridge, Pa. 

L. G. ROYSTON, Secretary; 
Royston Laboratories, Inc., 
128 First St., Blawnox, Pa. 

WALLACE P. CATHCART, 
Treasurer; Tank Linings, 
Inc., 246 Washington Rd., 
Pittsburgh 16, Pa. 


Schenectady-Albany-Troy 
Section 

E. L. SIMONS, Vice-Chair- 
man; General Electric Co., 
Research Lab., Box 1088, 
Schenectady, N. Y. 

G. S. COOK, Secretary-Treas- 
urer; General Electric Co., 
Chemistry Dept., 15 Glen 
Avenue, Scotia, N. Y. 


Southern New England 
Section 

A. W. TRACY, Chairman; 
American Brass Company, 
Waterbury, Connecticut. 

F. M. BARRY, Vice-Chairman; 
Scoville Mfg. Company, 99 
Mill Street, Waterbury, Con- 
necticut. 

L. M. RASMUSSEN, Secretary- 
Treasurer; Manning Maxwell 
& Moore, Inc., 250 E. Main 
St., Stratford, Connecticut. 


SOUTHEAST REGION 


E. P. TAIT, Director; 
Steel Products Co., 
St., N. W., Atlanta, Ga. 

H, C. VAN NOUHUYS, Chair- 
man; Southeastern Pipe Line 
Co, Box 1737, Atlanta, 
Georgia. 


J. FRANK PUTNAM, Vice- 
Chairman, Anti-Corrosion 
Manufacturing Co., 2464 
Memorial Drive, S. E., At- 
lanta, Georgia. 


E. D. VINES, Sec.-Treas., 


Marine Specialty Co., 6-12 
Southwater St., Mobile, Ala. 


Atlanta Section 

RAYMOND F. TRAPP, Chair- 
man; 3008 Bruce Rd., N. E., 
Atlanta, Georgia 


GEORGE M. JEFFARES, 
Vice - Chairman, Plantation 
Pipe Line Co., Box 1743, At- 
lanta, Georgia. 


DOUGLASS T. ROSSELLE, 
Secretary - Treasurer, South- 
ern Bell Telephone & Tele- 
graph Co., Hurt Building, 
Atlanta, Georgia. 


1954 


East Tennessee Section 


ANTON deS. BRASUNAS, 
Chairman; University of Ten- 
nessee, Metallurgy Division, 
Dept. of Chemical Engineer- 
ing, Knoxville, Tenn. 


CHARLES F. FISHER, JR., 
Vice - Chairman, 701 Long- 
view Road, Apt. J, Knox- 
ville, Tennessee. 


JAMES L. ENGLISH, Secre- 
tary-Treasurer, 223 Virginia 
Road, Oak Ridge, Tennessee. 


Jacksonville 
Section 


CHARLES CHAPMAN, Chair- 
man, Virginia-Carolina 
Chemical Corporation, Phos- 
phate Mining Department, 
Nichols, Florida. 


H. E. ALEXANDER, Vice- 
Chairman, Dozier & Gay 
Paint Company, P. O. Box 
3176, Station F., Jackson- 
ville, Florida. 


T. W. BOSTWICK, Secretary- 
Treasurer, City of Jackson- 
ville, Plants Efficiency De- 
partment, Utilities Building, 
34 South Laura Street, Jack- 
sonville, Florida. 


Miami Section 


JOSEPH B. PRIME, JR., 
Chairman; Florida Power & 
Light Co., Box 3100, Miami, 
Florida. 


J. S. FRINK, Vice-Chairman; 
Florida Power & Light Co., 
Box 3100, Miami, Florida. 


NICHOLAS O. BOUTZILO, 
Secretary-Treasurer; Peoples 
Water & Gas Co., Box 1107, 
North Miami, Florida. 


Ohio Valley Section 
TEMPORARY 


LEWIS P. AKER, Chairman; 
Louisville Gas & Electric Co., 
311 W. Chestnut St., Louis- 
ville 2, Ky. 

CHARLES MADDUX, Vice- 
Chairman; Southern Bell 
Telephone & Telegraph 
Company, P. O. Box 538, 
Louisville, Ky. 


RICHARD F. HAFER, Secre- 
tary; Reynolds Metals Com- 
pany, 2500 S. 3rd Street, 
Louisville, Ky. 


Tidewater Section 


ERNEST W. SEAY, JR., Chair- 
man; The Chesapeake & Po- 
tomac Tel. Co., 120 W. Bute 
St., Norfolk, Va. 

CLINTON SMOKE, Vice- 
Chairman; Norfolk Naval 
Shipyard, Public Works Dept., 
Portsmouth, Va. 

GEORGE R. SUFSEY, Secre- 
tary-Treasurer; Virginia Elec- 
tric & Power Co., Box 329, 
Norfolk 1, Va. 


SOUTH CENTRAL REGION 


DERK HOLSTEYN, Director; 
Shell Oil Co., Box 2527, 
Houston, Texas. 


H. L. BILHARTZ, Chairman, 
Production Profits, Inc., 2406 
North Fitzhugh Avenue, Dal- 
las. 


E. C. GRECO, Vice Chairman; 
United Gas Corp., 
Box 1407, Shreveport, La. 


JOHN E. LOEFFLER, Secre- 
tary-Treasurer; Thornhill- 
Craver Co., Box 1184, Hous- 
ton, Texas. 


JOHN W. NEE, Assistant Sec- 
retary-Treasurer; Briner 
Paint Mfg. Co., Inc., 3713 
Agnes St., Corpus Christi, 
Texas, 


Alamo Section 
(Temporary Officers) 


W. W. ELLEY, Chairman; 
Southwestern Bell Telephone 
Company, 302 Dakota Street, 
San Antonio, Texas 


C. W. TIPPS, Secretary; City 
Public Service Board, Box 
1771, San Antonio 6, Texas 


Central Oklahoma Section 


Cc. H. KOPP, Chairman; Pep- 
pers Refining Co., Box 1713, 
Oklahoma City, Okla. 

CLYVE C. ALLEN, Vice- 
Chairman; Anderson -Prich- 
ard Oil Corp., Liberty Bank 
Bldg., Oklahoma City, Okla. 

LOYD GOODSON, Secretary- 
Treasurer; Oklahoma WNat- 
ural Gas Co., 213 N. Broad- 
way, Shawnee, Okla. 


DAN H. CARPENTER, Trus- 
tee; Sohio Petroleum Co., 
1300 Skirvin Tower, Okla- 
homa City, Okla 


Corpus Christi Section 


JOHN P. WESTERVELT, 
Chairman, Pontiac Pipe Line 
& Export Company, Box 
1581, Corpus Christi, Texas. 


RAYMOND H. PFREHM, Vice- 
Chairman; P.O. Box 1520, 
Alice, Texas 


PAUL LAUDADIO, Secretary- 
Treasurer, Briner Paint Mfg. 
Co., 3713 Agnes Street, Cor- 
pus Christi, Texas. 


FRED W. HODSON, Trustee, 
Johns-Manville Sales Corp., 
401 N. Toucahua Street, 
Corpus Christi, Texas. 


Houston Section 


J. A. CALDWELL, Chairman, 
Humble Oil & Refining Com- 
pany, Box 2180, Houston 1, 
Texas. 


ALVAN E. RICHEY, Vice- 
Chairman, Cathodic Protec- 
tion Service, P. O. Box 6387, 
Houston, Texas. 


GEORGE D. HALL, Secretary- 
Treasurer, Thornhill - Craver 
Co., Inc., P. O. Box 1184, 
Houston, Texas. 


L. G. SHARPE, Trustee, 2202 
Munger Street, Houston 23, 
Texas. 


New Orleans-Baton 
Rouge Section 


FRANK BIRD, Chairman; 
The California Company, 800 
The California Co. Bldg., 
1111 Tulane Ave., New Or- 
leans, La. 


J. R. MATHERNE, Vice-Chair- 
man; Southern Bell Tele- 
phone & Telegraph Co., 
Communication Building, 
1215 Prytania Street, New 
Orleans 13, La. 


CLIFFORD L. BARR, Secre- 
tary-Treasurer; Shell Oil 
Company, P. O. Box 271, 
Donaldsonville, La. 


HENRY ALLEN, Trustee; 
Allen Cathodic Protection 
Co., P. O. Box 386, Harvey, 
La. 


North Texas Section 


J. GORDON MEEK, Chair- 
man; Metal Goods Corpora- 
tion, Box 7086, Dallas, Texas 


PAUL C. FLEMING, Vice- 
Chairman; Gulf Oi! Corp., 
Drawer 1290, Ft. Worth, 

Texas. 


SLOVER, Secretary- 
Treasurer; Keith-Kote Co., 
Box 928, Grand Prairie, 
Texas, 


J. C. SPALDING, Trustee; Sun 
Oil Co., Box 2880, Dallas, 
Texas. 


Permian Basin Section 


JOHN A. KNOX, Chairman; 
106 E. Parker, Midland, Texas 


JOHN C. WATTS, First Vice- 
Chairman; Humble Pipeline 
Co., Box 1390, Midland, 
Texas 

BOB WARDEN, Second Vice- 
Chairman; Shell Oil Co., Box 
3832, Odessa, Texas 


JAY D. STAFFORD, Secretary- 
Treasurer; National Tank 
Co., Box 665, Midland, Texas 


T. M. NEWELL, Trustee; Car- 
dinal Chemical Co., Box 
2049, Odessa, Texas 


Rocky Mountain Section 


WAYNE H. SCHULTZ, Chair- 
man; Dearborn Chemical Co., 
245 Equitable Building 
Denver, Colorado. ‘ 


KARL S. HAGIUS, Vice-Chair. ; 
Colorado Interstate Gas Co., 
Box 1087, Colorado Springs, 
Colorado. 


JOHN F. FUGAZZI, Secretary- 
Treasurer; Public Service Co. 
of Col., 900 Fifteenth Street, 
Denver, Colorado. 


HENRY K. BECKER, Trus- 
tee; Wyco Pipe Line Co., 
Box 2388, Denver, Colorado. 


Sabine-Neches Section 


R. P. CLARKB, Chairman; 
Atlantic Refining Company, 
Box 849, Port Arthur, Texas. 

MACK ABRAHAM, Vice- 
Chairman; Cities Service Re- 
fining Corp., Butadiene 
Plant, Lake Charles, La. 

LEE T. DODSON, Secretary- 
Treasurer; Metal Goods Cor- 
poration, Box 1229, Beau- 
mont, Texas. 

CHAS. E. HUDDLESTON, JR., 
Trustee; Socony Paint Prod- 
ucts Company, Box 2848, 
Beaumont, Texas. 


Shreveport Section 

W. F. LEVERT, Chairman; 
United Gas Pipe Line Co., 
Box 1407, Shreveport, La. 

RAYMOND C. JORDAN, Vice- 
Chairman; United Gas Pipe 
Line Co., Box 1407, Shreve- 
port, La. 

G. V. JONES, Secretary; Ar- 
kansas- Louisiana Gas Co., 
Box 1734, Shreveport, La. 

M. A. LUBY, Treasurer; Treto- 
lite Co., Box 4094, Shreve- 
port, La. 

w. A. BROOME, Trustee, 
Arkansas-Louisiana Gas Co., 
Box 1734, Slattery Bldg., 
Shreveport, La. 


Teche Section 


J. H. BOOKSH, JR., Chair- 
man, United Gas Corpora- 
tion, Box 435, New Iberia, 
Louisiana. 

VERNON SIBILLE, Vice- 
Chairman, Superior Oil Com- 
pany, Box 1066, Lafayette, 
Louisiana. 

RALPH J. RICE, Secretary- 
Treasurer, Tretolite Com- 
pany, Box 146 S.L.L, Lafay- 
ette, Louisiana. 

GUS VOGLER, Trustee; Pipe 
Line Coating & Eng. Co., 
Box 264, Lafayette, Louisi- 
ana. 
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Tulsa Section 

M. C. CALLAHAN, Chairman; 
Gulf Oil Corp., Pipe Line 
Dept., Box 661, Tulsa, Okla. 

R, E. LEMBCKE, Vice-Chair- 
man; Cities Service Research 
& Development Co., 920 E. 
3rd St.. Tulsa, Okla. 

SAMUEL E, BOSLEY, Sevcre- 
tary; 2947 E. 22nd S&t., 
Tulsa, Okla. 

R. J. LAFORTUNE, Treasurer; 


WESTERN REGION 


L. L. WHITENECK, Director: 
Long Beach Harbor Dept.. 
1333 El Embarcadero, Long 
Beach 2, California. 


ROBERT H. KERR, Chair- 
man; Southern California 
Gas Co., Box 3249 Terminal 
Annex, Los Angeles, Cali- 
fornia, 


DEAN E, STEPHAN, Vice- 


Chairman, Chicago Bridge & 
Iron Co., 612 S. Flower, Los 


Directory NACE Regional and Sectional Officers 


Central Arizona Section 

FRANK I, BUCK, Chairman, 
Arizona Public Service Co., 
Box 2591, Phoenix, Ariz. 


Los Angeles Section 


SIDNEY K. GALLY, Chair- 
man; 1061 Mar Vista Ave., 
Pasadena, Calif. 


EDWARD H. TANDY, Vice- 
Chairman; Standard Oil Co. 
of California, Box 97, El 
Segundo, Calif, 


Portland Section 
CHARLES E. HANEY, Chair- 


man; Electric Steel Foundry 
Co., 2141 N. W. 25th Avenue, 
Portland, Oregon. 


P. G. BEHR, Vice-Chairman; 


Partland Gas & Coke Co,, 
Public Service Bldg., Port- 
land, Oregon. 


B. NEALLEY WOOD, Secre- 


tary-Treasurer; Charlton 
Laboratories, Inc, P. Q, 
Box 1048. Portland 7, Ore- 


Reilly Tar & Chemical 

Corp., Box 7031, Tulsa, Okla. 
J. N. HUNTER. Trustee; Serv- 

ice Pipe Line Co., Box 1979. 

Tulsa, Okla. 


Angeles, California, gon. 
urer; Union Oil Company, JOHN R. BROWN, Secretary- @ Salt Lak ction 
Research Center, Brea, Cali- Treasurer; 3525 West 74th alicia 
fornia, Place, Inglewood, Calif. HARRY BROUGH, Chair- 
man, Mountain Fuel Supply 


Co., 36 South State St., Salt 
Lake City, Utah. 


GEORGE R. HILL, Vice- 
Chairman; Fuel Technology 
Dept., University of Utah, 
Salt Lake City, Utah. 


JOHN W. COX, Secretary- 
Treasurer; Utah Oil Refin- 
ing Co., P. O. Box 898, Salt 
Lake City 10, Utah. 


San Diego Section 


D. P. ARMBRUSTER, Chair- 
man; San Diego Gas & Elec- 
tric Co., 861 Sixth Ave., San 
Diego 1, California. 


DALLAS G. RAASCH, Vice- 
Chairman; La Mesa, Lemon 
Grove, Spring Valley Irriga- 
tion District, Box 518, La 
Mesa, California. 


OTTO L. HEPNER, Secretary- 
Treasurer; San Diego Water 
Dept., Alvarado Filtration 
Plant, La Mesa, California. 


San Francisco Bay Area 
Section 


D. R. LOPER, Chairman; 
Standard Oil Co. of Cali- 
fornia, 225 Bush Street, San 
Francisco, Calif. 


H. H. SCOTT, Vice-Chairman; 
Shell Oil Co., 1546 Brown 
Street, Martinez, Calif. 


JOHN R. CULVER, Sec.-Treas., 
California Steel Products Co., 
25 California St., San Fran- 
cisco 11. 


STEEL H-PILING SUPPORTING 
THIS WHARF CORROD 


Six Million Dollar Terminal Protected For Life 
Yearly Cost $2.50 Per Pile 


How CORROSION 
Indexed 


Annually, December issue, cross-refer- 
enced tabular topical index the 
terial published the Technical Section 
published. alphabetical subject index 
will published the December, 1954 
issue, 

Annually, December issue, alphabetical 
author index published. 

Annually, December, tabular index 
ished. 

Monthly, technical articles published Cor- 
rosion are abstracted the Corrosion 
Abstract Punch Card Service. 

Year Index, 1945-49, consisting cross- 
referenced tabular topical index and 
alphabetical author index was published 
the December, 1950 issue Corrosion. 

Bibliographic Surveys Corrosion—Corrosion 
Technical Material indexed 
NACE’s Bibliographic Surveys. 

Corrosion regularly indexed Engineer- 
ing Index. 

10-year Index, preparation and 
scheduled appear early 1955 
10-year index the Technical Material 
published Corrosion. will consist 
alphabetical subject index 
alphabetical author index. 

indices other sections Corrosion 
are prepared NACE. 


that since 1935 has been success- 
fully controlling corrosion reduce 
maintenance costs buried and 
submerged steel structures many 
types. Because engineers are 
corrosion control specialists, you can 
depend them for the most eco- 
nomical solution your corrosion 
control problem. 


The new Port Newark, 
wharf, built the Port New 
York Authority for the use the 
Waterman Steamship Corporation 
world-wide trade, supported 
H-Piling guarded against corrosion 
below mean low water cath- 
odic protection system specifically 


designed protect the structure 
for life. 


This another application our 
Engineering Division “know-how” 


For the best answer complete pro- 
tection existing planned steel 
structures, write for information. 


ELECTRO RUST-PROOFING CORP. (N. J.) 
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revolutionary 


COATII 


for POSITIVE PROTECTION 
TANK AND PIPE INTERIORS 


Here are the reasons why “Copon” attracting the 
attention leading corrosion and petroleum engineers: 


has exceptional tenacity, will ical effects crude oil, natural 
adhere metal surfaces longer gas and salt water. 
and under more difficult condi- has amazing flexibility and 
tions than any other coating yet elasticity. 
tested. silky smooth, even 

abrasion-resistant and has surface that increases line flow 
proven low erosion rate. reducing friction. 

gives positive protection against easy apply spray, brush 
rust and corrosion, also the chem- pig method. 
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Con 
St p ke co. ! 


Corrosion Oil 
and Gas Well 
Equipment 


E. C. Greco, Chairman, United 
Gas Corp., Box 1407, Shreve- 
port, Louisiana 

W. F. Oxford, Jr., Vice Chair- 
man, Sun Oil Co., Box 2831, 
Beaumont, Texas 


T-1A Corrosion Oil and 
Gas Well Equipment, 
Los Angeles Area 
Frank Davie, Chairman, Shell 
Oil Co., 1008 W. 6th St., 
Los Angeles 14, California 
P. W. Hill, Vice Chairman, 
Signal Oil & Gas Co., 2501 
E. Willow Street, Long 
Beach, California 


T-1B Condensate Well Cor- 
rosion 


R. C. Buchan, Chairman, 
Humble Oil & Refining Co., 
Box 2180, Houston, Texas 

W. H. Edwards, Vice Chair- 
man, Superior Oil Company, 
400 Oil and Gas Building, 
Houston, Texas 


Sweet Oil Well Corro- 
sion 


H. E. Greenwell, Chairman, 
Atlantic Refining Co., Box 
2819, Dallas Texas 

H. E. Waldrip, Vice Chairman, 
Gulf Oil Corp., 5311 Kirby 
Dr., Houston, Texas. 


T-1D Sour Oil Well Corrosion 


J. A. Caldwell, Chairman, 
Humble Oil & Refining Co., 
Box 2180, Houston, Texas 

R. L. Elkins, Vice Chairman, 
Shell Oil Corp., Box 1509, 
Midland, Texas 

W. C. Koger, Vice Chairman, 
Cities Service Oil Company, 
Cities Service Building, Bar- 
tlesville, Okla. 


Fundamentals 
Corrosion 

J. D. Sudbury, Chairman, Pro- 
duction Research Division, 
Development and Research 
Dept., Continental Oi! Com- 
pany, Ponca City, Oklahoma 


T-1F Metallurgy 


F. J. Radd, Chairman, Conti- 
nental Oil Co., Research & 
Development Lab., Ponca 
City, Oklahoma 

F. L. Current, Vice Chairman, 
Oil Well Supply Co., Oil 
City, Pennsylvania 


T-1G Sulfide Stress Corro- 
sion Cracking 


R. S. Treseder, Chairman, 
Shell Development Co., 4560 
Horton St., Emeryville, 
California 

L. W. Vollmer, Vice Chair- 
man, Gulf Research & De- 
velopment Corp., Drawer 
2038, Pittsburgh, Pa. 


T-1H Oil String Casing Cor- 
rosion 


Jack L. Battle, Chairman, 
Humble Oil & Refining Co., 
Box 2180, Houston, Texas. 


R. L. ELKINS, Vice Chair- 
man, Shell Oil Corp., Box 
1509, Midland, Texas 


W. C. Koger, Vice Chairman, 
Cities Service Oil Company, 
Cities Service Building, Bar- 
tlesville, Okla. 


DIRECTORY NACE TECHNICAL 


TECHNICAL PRACTICES COMMITTEE 


SCHMIDT, Chairman 
Materials Engineering Service Bldg. 177 
Dow Chemical Company 
Midland, Michigan 
LARRABEE, Vice Chairman 
Applied Research Laboratory 


United States Steel Corporation 
Vandergrift, Pennsylvania 

WHITNEY, JR., Vice President, NACE 
Monsanto Chemical Company 
1700 Second Street 


St. Louis, Missouri 


Chairmen T-1 through T-6 also are members this 


committee. 


Oil String Casing 
Corrosion, West Texas, 
New Mexico Area 

R. L. Elkins, Chairman, Shell 


Oil Corp., Box 1509, Midland, 
Texas. 


T-1H-2 Oil String Casing 
Corrosion, West Kansas 
Area 

W. C. Koger, Chairman, Cities 
Service Oil Company, Cities 


Service Building, Bartlesville 
Oklahoma, 


Oil Field Structural 
Plastics 

W. M. Thornton, Chairman, 
Atlantic Refining Co., Box 
2819, Dallas, Texas 

B. W. Bradley, Vice Ohair- 
man, Shell Oil Co., 50 West 
50th Street, New York, N. Y. 


T-1K Inhibitors For Oil 
And Gas Wells 


J. C. Spalding, Jr., Chairman, 
Sun Oil Co., Box 2880, Dal- 
las, Texas 


E. C. Greco, Vice Chairman, 
United Gas Corp., Box 1407, 
Shreveport, Louisiana 


W. H. Stewart, Chairman, Sun 
Pipe Line Co., Sun Oil Co., 
San Jacinto Bldg., Beau- 
mont, Texas 

L. P. Sudrabin, Vice Chairman, 
Electro Rust-Proofing Corp., 
Box 178, Newark, New Jersey 


T-2A Galvanic Anodes 


H. A. Robinson, Chairman, The 
Dow Chemical Co., 616 East 
Grove St., Midland, Michigan 

H. W. Wahiquist, Vice Chair- 
man, Ebasco Services, Inc., 
2 Rector Street, New York, 


Pipe Line 
Corrosion 


Anode 
Operating Installations 


Lyle R. Sheppard, Chairman, 
6522 Mercer St., Houston, 
Texas. 


Anodes For Impressed 
Currents 


A. W. Peabody, Chairman, 
Ebasco Services, Inc., 2 Rec- 
tor Street, New York, N. Y. 


Minimum Current Re- 
quirements 

L. P. Sudrabin, Chairman, 
Electro Rust-Proofing Corp., 
Box 178, Newark, New Jersey. 

R. M. Wainwright, Vice Chair- 
man, University of Illinois, 
Department of Electrical 
Engineering, Urbana. 


Criteria for 
Protection 

N. P. Peifer, Chairman, The 
Manufacturers Light & Heat 


Co., 800 Union Trust Bldg., 
Pittsburgh 19, Pennsylvania 


T-2D Standardization Pro- 
cedures For Measuring 
Pipe Coating Leakage 
Conductance 

W. E. Huddleston, Chairman, 


Huddleston Engineering Co., 
Box 998, Bartlesville, Okla. 
L. F. Heverly, Vice Chairman, 
Buckeye Pipe Line Co., 137 
W. North Street, Lima, Ohio 


T-2E Internal Corrosion 
Product Pipe Lines and 
Tanks 

Ivy M. Parker, Chairman, 

Plantation Pipe Line Co., 
Box 1743, Atlanta, Georgia 
Raymond Hadley, Vice Chair- 


man, Sun Pipe Line Co., 1608 
Walnut, Philadelphia 3, Pa. 


Internal Corrosion 
Crude Oil Pipe Lines and 
Tanks 

John C. Watts, Jr., Chairman, 


Humble Pipe Line Co., Box 
1390, Midland, Texas 


R. L. Elkins, Vice Chairman, 
Shell Oil Co., Box 1509, Mid- 
land, Texas 


T-2G Coal Tar Coatings for 
Underground Use 

T. F. P. Kelly, Chairman; Ma- 
vor-Kelly Co., 660 M & M 
Building, Houston 2, Texas 

W. F. Fair, Jr., Vice Chair- 
man, Koppers Co., Inc., Tar 
Products Div., Box 390, West- 
field, New Jersey. 


T-2H Asphalt Type Pipe Coat- 

ings 

R. J. Schmidt, Chairman; Cali- 
fornia Research Corp., 576 
Standard Avenue, Richmond, 
Cal. 

P, E. Reynolds, Vice Chair- 
man, Pacific Gas & Electric 
Co., 245 Market St., San 
Francisco, California. 


COMMITTEES 


Pipe Wrapping Mate- 
rials 


Clark <A. Bailey, Chairman, 
Johns-Manville Sales Corp., 
22 East 40th St., New York 
16; N.Y. 


F. M. Watkins, Chairman, Sin- 
clair Research Laboratories, 
Inc., 400 East Sibley Blvd, 
Harvey, Ill. 

F. W. Fink, Vice Chairman; 
Battelle Memorial Institute, 
505 King Avenue, Columbus, 
Ohio. 


T-3A Corrosion Inhibitors 


Robert S. Wise, Chairman, 
National Aluminate Corp., 
6216 West 66th Place, Chi- 
cago, Ill. 

J. L. Wasco, Vice Chairman, 
The Dow Chemical Co. 
Bldg. 438, Midland, Michigan 


T-3B Identification Corro- 
sion Products 


A, H. Roebuck, Chairman, Pro- 
duction Research Division, 
Continental Oil Company, 
Ponca City, Okla. 


D. A. Vaughan, Vice Chair- 
man, Battelle Memorial In- 
stitute, 505 King Avenue, 
Columbus, Ohio 


T-3C Annual Losses Due 
Corrosion 
F. N. Alquist, Chairman, The 
Dow Chemical Co., Bldg 438, 
Midland, Michigan 


T-3D Instruments For Meas- 
uring Corrosion 


H. N. Hayward, Chairman, 
Engineering Experiment Sta- 
tion, University of Illinois. 
Urbana, Illinois 

F. W. Ringer, Vice Chairman, 
7 Hampden Ave., Narberth, 
Pa. 


Electrical Holiday 
Inspection Coatings 


Lyle R. Sheppard, Chairman, 
6522 Mercer St., Houston, 
Texas. 


T-3E Railroads 


R. A. Bardwell, Chairman, 
Chicago & Eastern Illinois 
Railroad, Danville, Illinois 

G. M. Magee, Vice Chairman, 
Assoc. Amer, Railroads, 
Technology Center, Chicago 
16, Illinois 


Corrosion 
Railroad Tank Cars 


J. R. Spraul, Chairman, Gen- 
eral American Transporta- 
tion Corp., 300 West 151st 
St., East Chicago, Indiana 

Cc. M. Jekot, Vice Chairman; 
Lithcote Corporation, 333 
West 40th Place, Chicago 9, 
Ill. 

L. R. Honnaker, Vice Chair- 
man, Engineering Materials 
Group, Engineering Dept., E. 
I. DuPont de Nemours & Co., 
Inc., Wilmington, Delaware. 


Railroad Hopper Cars 
Robert Byrne, Chairman, 

Assoc. Amer. Railroads, 3140 


South Federal Street, Chi- 
cago 16, Illinois 
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Corrosion High 
Purity Water 

D. J. Depaul, Chairman, West- 
inghouse Electric Corp., Box 
1526, Pittsburgh 30, Pa. 

J. F. Eckel, Vice Chairman, 
General Electric Co., KAPL, 
Schenectady, New York 


Cathodic Protection 

T. P. May, Chairman; The In- 
ternational Nickel Co., Inc., 
67 Wall St., New York, N. Y. 


Tanker Corrosion 

WwW. S. Quimby, Temporary 
Chairman, The Texas Co., 
135 East 42nd St.. New York, 
N. 


F, E. Kulman, Chairman, Con- 
solidated Edison Co. of N. Y., 
Inc., 4 Irving Place, New 
York 3, N. Y. 

Irwin C. Dietze, Vice Chair- 
man, Dept. of Water & 
Power, Box 3669, Terminal 
Annex, Los Angeles, Calif. 


Effects Electrical 
Grounding Corro- 
sion 


Ray M. Wainwright, Chairman; 
University of Illionis, De- 
partment of Electrical Engi- 
neering, Urbana. 


Corrosion Cable 
Sheaths 


Irwin C. Dietze, Chairman, 
Dept. of Water & Power, 
Box 3669, Terminal Annex, 
Los Angeles, California 

D. T. Rosselle, Vice Chairman, 
Southern Bell Tel. & Tel. 
Co., 1432 Hurt Bldg., At- 
lanta, Ga. 


Lead and Other 
Sheaths 


T. J. Maitland, Chairman, 
American Tel. & Tel. Co., 32 
Sixth Ave., New York 13, 
New York 


Cathodic 
Protection 

R. M. Lawall, Chairman, 
Amer. Tel. & Tel. Co., 1538 
Union Commerce Bldg., 
Cleveland 14, Ohio 

J. J. Pokorny, Vice Chairman, 
Cleveland Elec. Illuminating 
Co., 75 Public Sq., Cleveland 
1, Ohio 


Tests and Surveys 


J. C. Howell, Chairman, Public 
Service Electric & Gas Co., 
200 Boyden Ave., Maple- 
wood, New Jersey 


Werner, Vice Chair- 
man, American Tel. & Tel. 
Co., 324 East 11th St., Kan- 
sas City, Missouri. 


Type Cables 


H. W. Dieck, Chairman, Long 
Island Lighting Co., 250 Old 
Country Road, Mineola, Long 
Island, N. Y. 


1954 


Non-Metallic 
Sheaths and Coatings 


G. H. Hunt, Chairman, Sim- 
plex Wire & Cable Co., 79 
Sidney St., Cambridge 39, 
Massachusetts 


Stray Current 
Electrolysis 


J. Svetlik, Chairman, Northern 
Indiana Public Service Co., 
5265 Hohman Ave., Ham- 
mond, Indiana 


G. H. Cantwell, Vice Chair- 
man, Indiana Bell Telephone 
Co., 240 N. Meridian St., In- 
dianapolis, Indiana. 


T-4D Corrosion Deicing 
Salts 


M. B. Hart, Chairman, Illinois 
Bell Telephone Co., 208 West 
Washington St., Chicago 6, 
Illinois 


J. A. Temmerman, Vice Chair- 
man; City of Rochester, 242 
Main Street W., Rochester, 
New York 


Analysis Domestic 
Waters 


Vv. V. Kendall, Chairman; Na- 
tional Tube Division, United 
States Steel Corp., P. O. Box 
266, Pittsburgh 30, Pa. 


T-4F Materials Selection for 
Corrosion Mitigation 
the Utility Industry 


David Hendrickson, Chairman; 
East Bay Municipal Utility 
District, 512 Sixteenth Street, 
Oakland 23, Cal. 

Robert R. Ashline, Vice Chair- 
man; Department of Water 
& Power, Box 3669, Terminal 
Annex, Los Angeles 54, Cal. 


Paul J. Gegner, Chairman, 
Columbia-Southern Chemical 
Corp., Barberton, Ohio 


William G. Ashbaugh, Vice 
Chairman, Carbide & Car- 
bon Chemical Co., Texas 
City, Texas. 


Corrosion 
Problems the 
Process 
industries 


Chemical 
ing Industry 


R. I. Zimmerer, Chairman, 
Westvaco Chlor-Alkali Div., 
Food Machinery & Chemical 
Corp., Drawer 8127, Charles- 
ton 3, West Virginia 


Acid 


c Bulow, Chairman, 
Bridgeport Brass Co., 30 
Grand St., Bridgeport, Conn. 

W. A. Luce, Vice Chairman, 
The Duriron Co., Box 1019, 
Dayton. Ohio 


Stress Corrosion 
Cracking Alkaline 
Solutions 


Cc. F. Pogacar, Chairman, At- 
lantic Refining Co., 260 
South Broad St., Phila- 
delphia, Pennsylvania 


Acetic Acid 


H. O. Teeple, Chairman, The 
International Nickel Co., 
Inc., 67 Wall St., New York, 
New York 


R. I. Zimmerer, Chairman, 
Westvaco Chemical Division, 
Food Machinery & Chemical 
Corp., Drawer 8127, Charles- 
ton 3, West Virginia 


Acid 


J. L. English, Chairman, Oak 
Ridge National Laboratory, 
Box P, Oak Ridge, Tenn. 


J. McPherson, Vice Chair- 
man, No. 3 Murdock Ave., 
R. F. D. 2, Library, Pa. 


High Temperature 
Corrosion 


John Halbig, Chairman, Armco 
Steel Corp., Middletown, 
Ohio. 


Exposure Tests 


E. N. Skinner, Chairman, The 
International Nickel Co., 
Inc., 67 Wall St., New York, 
New York 


T-5C Corrosion Cooling 
Waters 


Corrosion 
Cooling Waters 
(South Central Region) 


J. L. Ragan, Chairman, Cela- 
nese Corp., Box 148, Bishop, 
Texas. 


E, L. Haile, Vice Chairman, 
Monsanto Chemical Co., Box 
1311, Texas City, Texas. 


R. H. Maurer, Secretary, Cela- 
nese Corp., Box 148, Bishop, 
Texas. 


T-5D Plastic Materials 
Construction 


Raymond B. Seymour, Chair- 
man, Atlas Mineral Products 
Co., Mertztown, Pennsylvania 


B. J. Philibert, Vice Chair- 
man, Mathieson Chemical 
Corp., 820 N. Franklintown 
Rd., Baltimore, Maryland 


Ss. W. MeclIlrath, Secretary, 
151 E. 214 St., Euclid 23, 
Ohio. 


Questionnaires 


R. B. Seymour, Chairman, At- 
las Mineral Products Co., 
Mertztown, Pennsylvania 

B. J. Philibert, Vice Chairman, 
Mathieson Chemical Corp., 
Baltimore 3, Maryland 

S. W. Mcllrath, Secretary, 151 
E. 214 Street, Euclid 23, Ohio 


Acids 


Edward Layman, Chairman, 
Diamond Alkali Company, 
P. O. Box 686, Pasadena, 
Texas 

R. L. Hughes, Vice Chairman, 
Spencer Chemical Co., 1231 
Woodswether Rd., Kansas 
City, Missouri 

J. F. Malone, Secretary, B. F. 
Goodrich Chemical Co., 2060 
East Ninth Street, Cleveland 
15, Ohio 


Inorganic Alkalies 

Peter Kimen, Chairman, Cham- 
pion Paper & Fibre Co., Box 
872, Pasadena, Texas 

K. T. Snyder, Vice Chairman, 
Atlas Mineral Products Co. 
of Pennsylvania, Ine., Box 
15227, Houston, Texas 

L. B. Connelly, Secretary, 
Eastman Chemical Products 
Co., 1001 State National 
Building, Houston 2, Texas 


Gases 


Beaumont Thomas, Chairman, 
Stebbins Eng. & Mfg. Co., 
Eastern Blvd., Watertown, 
New York 

J. L. Forse, Vice Chairman, 
Dow Chemical Company, 
Plastics Technical Service, 
Midland, Michigan 

William Eakins, Secretary, 
Chemical Corporation, Pla- 
tank Division, West Warren, 
Massachusetts 


Water and Salt 
Solutions 

J. S. MeBride, Chairman, 
Owens-Corning Fiberglas, 16 
E. 56th Street, New York, 
New York 

Paul Elliott, Vice Chairman, 
Naugatuck Chemical Com- 
pany, Kralastic Development, 
Naugatuck, Connecticut 


Organic Chemicals 


R. E. Gackenbach, Chairman, 
American Cyanamid Com- 
pany, Calco Chemical Divi- 
sion, Bound Brook, New 
Jersey 

B. B. Pusey, Vice Chairman, 
Bakelite Co., Div. of U.C.C., 
Bound Brook, New Jersey 

Wade Wolfe, Jr., Secretary, 73 
Ermann Drive, Buffalo 17. 
New York 


Engineering Design 


0. H. Fenner, Chairman, Mon- 
santo Chemical Company, 
1700 South Second Street, St. 
Louis 4, Missouri 

K. A. Phillips, Vice Chairman, 
American Zinc, Lead & 
Smelting Co., P. O. Box 495, 
East St. Louis, Illinois 

W. B. Meyer, Secretary, St. 
Louis Metallizing Co., 625 
South Sarah, St. Louis 10, 
Missouri 


Methods and Cri- 
teria for Evaluating Plas- 
tics Chemical Environ- 
ment 

R. F. Clarkson, Chairman, 
Mathieson Chemical Corp., 


P. O. Box 552, Pasadena, 
Texas 

R. Lembcke, Secretary, Cities 
Service Res. & Dev. Co., 920 
East Third, Tulsa 3, Okla- 
homa 
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The New Acidizing Inhibitor 


Trade Mark 


Reg. U.S. Pat. Off. 


No. 203 


Provides Positive Protection 


for 


Well Tubing Acid Storage Equipment 

high well low temperatures. 

Designed specifically for acidizing. 
organic inhibitor; 
No. 203 does not 
contain sulphur arsenic; 


ingredients known stim- 
ulate embrittlement. 


Prevents localized pitting. 

Readily soluble water acid. 
Needs dispersing agent. 


ECONOMICAL 
EFFECTIVE 
EASY USE 


Further Details Request 


Pioneering Research and Development Since 1914 


AMERICAN CHEMICAL PAINT 


CHEMICALS 


CHEMICALS 
ACP General Offices: Ambler, Penna. 


PROCESSES PROCESSES 


Detroit, Michigan Niles, California Windsor, Ontario 


Protective 
Coatings 


A. J. Liebman, Chairman, Pit- 
mar Centrifugal Machine 
Corp., 1319 Varner Drive, 
Pittsburgh 27, Pennsylvania 


L. L. Whiteneck, Vice Chair- 
man, Long Beach Harbor 
Dept., 1333 El Embarcadero, 
Long Beach 2, California 


T-6A Organic Coatings And 
Linings For Resistance 
Chemical Corrosion 


R. McFarland, Jr., Chairman. 
Hills-McCanna Co., 3025 N. 
W. Ave., Chicago 18, Illinois 


Cc. G. Munger, Vice Chairman, 
Amercoat Corp., 4809 Fire- 
stone Blvd., South Gate, 
Calif. 


J. Ondrejcin, Secretary, 
E. I. du Pont de Nemours & 
Co., Ine., Polychemicals 
Dept., Wilmington, Dela- 
ware. 


T-6B Protective Coatings for 
Resistance Atmos- 
pheric Corrosion 

L. L. Sline, Chairman; Sline In- 

dustrial Painters, 2612 Gulf 


Terminal Drive, Houston, 
Texas. 


jloward C. Dick, Vice Chair- 
man, Products Research 
Service, Inc., Box 6116, New 
Orleans, Louisiana 


T-6C Protective Coatings for 
Resistance Marine 
Corrosion 

Raymond P. Devoluy. Chair- 

man, C. A. Woolsey Daint & 
Color Co., 229 E, 42nd St. 
New York 17, N. Y. 


T-6E Protective Coatings 
Petroleum Production 
J. L. Robertson, Chairman, 


Phillips Petroleum Co.. Bar- 
tlesville, Oklahoma 


Surface Preparation 
For Organic Coatings 
S. E. Jack, Chairman, Alu- 
minium Laboratories, Ltd., 
Box 84, Kingston, Ontario, 
Canada 
Ss. C. Frye, Vice Chairman, Re- 
search Dept., Bethlehem 
Steel Co., Bethlehem, Pa. 


T-6H Glass Linings And 
Vitreous Enamels 
G. H. McIntyre, Chairman, 
Ferro-Enamel Corp., Har- 
vard & 56th Street, Cleve- 
land 5, Ohio 


T-6K Corrosion Resistant 
Construction With 
Masonry And Allied 
Materials 

L. R. Honnaker, Chairman; E. 

I. du Pont deNemours & Co., 
Inc., Engineering Depart- 


ment, Louviers Building, 
Newark, Del. 


George P. Gabriel, Vice-Chair- 
man; Atlas Mineral Products 
Company, Mertztown, Pa. 


T-6M Field Coating 
Inspection 


L. L. Whiteneck, Chairman, 
Long Beach Harbor Dept., 
1333 El Embarcadero, Long 
Beach 2, California. 


T-6R Protective Coatings 
Research 
Robert H. Steiner, Chairman, 


Atlas Mineral Products Co., 
Mertztown, Pennsylvania 


December, 
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LLIAMSON 


WILLIAMSON, 
TULSA, U.S.A. 


FLOW 


HOT-TAPPED BY-PASS 
CONNECTION 


HOT-TAPPED BY-PASS 
CONNECTION 


ORIGINAL PIPE REMOVED 


STOPPLE STOPPLE 


NEW PIPING ASSEMBLY INSTALLED 


Sealing 


Parallelogram 
Linkage 


Parallelogram 
Linkage 


CUT-AWAY VIEW STOPPLE 
SEALING ELEMENT 


CUT-AWAY VIEW STOPPLE 
SEALING ELEMENT 


STOPPLE SIZES NOW AVAILABLE* 


6” 8” ] 
16” 20” 


STOPPLE SIZES PRODUCTION 


10” 14” 18” 


*Allow weeks for assembly 
accessory parts.Stopple stock 
subject prior sale. 


Experienced 
sentatives, factory-trained engi- 
neers, are hand offer you 
their assistance the proper use 
Williamson 
STOPPLES. 


STOPPLES are available for pur- 
chase rental with purchase 
option. 


NDING UPO 
AND 


4038 TULSA 9, OKLAHOMA 


Houston Pittsburgh Kenilworth, Amarillo Casper Provo, Utah Los Angeles Oakland 


REPRESENTATIVES Baton Rouge Edmonton London, Ontario Calgary Buenas Aires Durban, Natal, South Africa 
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TYPICAL PIPING CHANGE 
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cat 


SHOP WAREHOUSE 


; 


hodic 


Our New Shop and Warehouse, 4606 Stanford St., Houston, Texas* 


Name are proud of! 


will everything possible (and often the impossible) 
show you means Service. The materials and equipment 
shown above are backed and serviced our staff eighteen 
experienced Corrosion Engineers. 


OFFICES LOCATED 
HOUSTON 


FIRST LINE 
MATERIALS INCLUDE: Box 6387 
Dow Magnesium Anodes (4601 Stanford Street) 
American Zinc Anodes Houston Texas 
CPS Graphite Anodes Phone JA-5171 


Good-All Rectifiers 
Polyken Protective Tape Coatings 
Betzel Tapesters 


Fisher Pipe Cable 314 Thompson Building 


ahiquist Pipe Locators x 

CPS Graphite Anode Backfills Phone 2-9857 
Homco and Barada and Page Backfills 


Agra and CPS Meters 
Associated Research Resistivity Meters NEW ORLEAN 


Rubicon Potentiometers 1147 Annunciation St. 


Direct-Burial Cable 
Ditch-Witch Trenchers New Branch Office 


CORPUS CHRISTI 
Everything the cathodic protection field 1522 So. Staples 
from insulating washer turnkey contract installation. Phone 3-7264 
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SODIUM 
NITRITE 


Protects Many Metals 
Including Iron and Steel 


Sodium nitrite has long established reputa- 
tion for protecting metal surfaces—principally iron 
and steel. can used dip spray for the 
additive water that constantly contact with 
metal surfaces. affords definite protection 
against rust and corrosion. 

Sodium nitrite will not injure the skin 
normal person. Dilutions low 1/10 are 
effective making water solutions non-corrosive. 
Water solutions only are required 
produce protective film. 

Among the current applications utilizing this 
property SOLVAY Sodium Nitrite are: preven- 
tion corrosion air conditioning units and circu- 
lating water systems; corrosion inhibitor 
water base paints, some types hydraulic fluids, 
metal cutting and grinding compounds; rust 
preventative household scouring pads and radiator 
anti-freeze compounds; protection steel stock 
parts. 


SOLVAY 


Samples and Technical Service 
SOLVAY Sodium Nitrite and Nitrox 
AVAILABLE COST OBLIGATION. 


Test samples SOLVAY Sodium Nitrite and 
Nitrox well technical information spe- 
cific problems are available request. Simply 
write your business letterhead any the 
SOLVAY offices listed below. 


SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL DYE CORPORATION 
BRANCH SALES OFFICES: —————__- 


Boston Charlotte Chicago Cincinnati Cleveland Detroit 
Houston New Orleans New York Philadelphia Pittsburgh 
St. Louis Syracuse 


hemical 


NITROX 


The New Combination 


CLEANER-RUST INHIBITOR 
for Iron and Steel TANKS 


Now available for the first time—a single prod- 
uct that, one simple operation, can used 
clean iron and steel surfaces neutralize pickling 
acids and the same time leave protective 
coating sodium nitrite prevent rust and corro- 
sion the cleaned surfaces. Nitrox combines the 
efficient cleaning action SOLVAY Caustic Soda 
with the long-known inhibiting action SOLVAY 
Sodium Nitrite. 

Easy use, uniform composition and posi- 
tive action, Nitrox fills long-standing need for 
single product replace the several individual 
materials previously used. This simplification, 
turn, reduces labor charges and the possibility 
error, doing away with multiple operations and 
added equipment. 

Nitrox has found such wide and varied applica- 
tions the cleaning residues from light oil cargo 
tanks ocean-going tankers and protecting 
them from corrosion return the treat- 
ment machined parts coming from acid pickling 
baths, thus neutralizing the acid and preventing the 
parts from rusting. 

Nitrox carefully blended, uniform fusion 
inorganic materials produced cream-colored, 
dustless flake form. rapidly soluble water, but 
almost completely insoluble most organic mate- 
rials. Nitrox generally used the form 
water solution, applied means spray nozzles. 
not suitable for use high temperature operations 
involving highly flammable substances. 
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Have For Years! They have cut our 
Cathodic Protection costs and will the 
same for you. RIO pioneer the field 
cathodic protection contracting. They bring 
years successful experience the solution 
corrosion problems. 

There are successful Rio-Engineered and 
Rio-Installed systems throughout the country, 


and have found their service and installa- 
tions efficient, economical and long-lasting. 
you have corrosion problems, call Rio 
Engineering. Ask about the ways their 
installation service can cut your cathodic 
protection costs. Their record for excellent 
performance proves they are the best. 


FOR LONG-LIFE, TROUBLE-FREE INSTALLATIONS RELY RIO 


HOUSTON, TEXAS 


KE-9792 


December, 


FOR COMPLETE CATHODIC PROTE 
eee 
XIV 


Why Pickle the Equipment 


ALLOY TRAYS SAVE $1600 YEAR— 
Pickling trays made alloy have saved 
company $1600 year. The trays are immersed hot 
per cent hydrochloric acid and then into solution 
one per cent phosphoric acid with ferric salts 
205 deg. This treatment used produce porous 
surface metal parts. alloy trays last two 
years. Other trays lasted only two months. 


SIX YEARS HOT 
alloy pickling tank has already outlasted other 
materials four times. expected good 
for many years come. The tank holds hot per 
cent hydrochloric acid used remove grease and 
lacquer from cast iron parts. 


VAT PAYS FOR ITSELF—Here’s 
ELLOY alloy vat that has already paid for itself 
and still going strong. used pickle copper 
parts mixture per cent nitric acid and 
per cent sulphuric acid 180 200 deg. 
Crocks previously used had replaced 
average every six 


alla- 
alloys can solve some your cor- 

rosion problems, too. For further information, 
Rio 

contact the nearest Haynes Stellite Company 

their office listed below. 
odic 
trade-mark Union Carbide and Carbon Corporation. 


Haynes Stellite Company 
Division 
Union Carbide and Carbon Corporation 


Trade-Mark 


Nickel-base, corrosion-resistant alloys available Offices 


sheet, plate, bar stock, welding rod, welded Sales Offices 
Los Angeles—New York—San 


tubing and pipe, cast pipe and fittings, sand and 


precision-investment castings. 


ORROSION December, 
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non-profit, scientific and research association individuals 
and companies concerned with corrosion interested it, whose 
objects are: 


(a) promote the prevention corrosion, thereby curtailing economic 
waste and conserving natural resources. 


(b) provide forums and media through which experiences with corrosion 
and its prevention may reported, discussed and published for the 
common good. 


(c) encourage special study and research determine the fundamental 
causes corrosion; and develop new improved techniques for its 


(d) correlate study and research corrosion problems among technical 
associations reduce duplication and increase efficiency. 


(e) promote standardization terminology, techniques, equipment and 
design corrosion control. 


contribute industrial and public safety promoting the preven- 
tion corrosion cause accidents. 


(g) foster cooperation between individual operators metallic plant 
and structures the joint solution common corrosion problems. 


(h) invite wide diversity membership, thereby insuring reciprocal 
benefits between industries and governmental groups well between 
individuals and corporations. 


incorporated association without capital stock, chartered under 
the laws Texas, Its affairs are governed Board Directors, elected 
the general membership. Officers and elected directors are nominated 
nominating committee accordance with the articles organization. 
Election the membership. 

Inquiries regarding membership, and all general correspondence should 
directed the Executive Secretary the administrative headquarters 
the National Association Corrosion Engineers 1061 Building, 
No. Main Street, Houston Texas. 


Officers, 1954-55 


Emeryville, California 


St. Louis, Missouri 


Houston, Texas 


1061 Building, Houston Texas 


President 
Shell Development Co., Emeryville, California 
Vice-President 


Monsanto Chemical Co., St, Louis, Missouri 


Treasurer 


Humble Pipe Line Company, Houston, Texas 


Past President 


Gulf Oil Corporation, Houston, Texas 


Representing Active Membership 


The International Nickel Inc., 
New York, 
Koppers Company, Inc. Pa. 
Interstate Oil Pipe Line Co., Shreveport, La. 
NORMAN 1952-55 


University Texas, Austin 


Representing Corporate Membership 


American Locomotive Company, Houston, Texas 


Mountain Fuel Supply Co., Salt Lake City, Utah 

Crane Company, Chicago, 

Aluminium Laborateries, Ltd., Kingston, Ontario 


United States Steel Corp., Pittsburgh, Pa. 


Representing Regional Divisions 


Alloy Steel Products Co., Inc., Atlanta, Ga. 


Mutual Chemical Co. America, Baltimore, Md. 
WALTER (North Central) 1953-56 
Parker Rust Proof Company, Detroit, Michigan 


DERK HOLSTEYN.......(South Central) 1953-56 
Shell Oil Company, Houston, Texas 


ROBERT LAW..... (Canadian) 1953-56 
International Nickel Co, Canada, Toronto 


Board Harbor Commissioners, Long Beach, Cal. 


Directors Officio 
BALDWIN, Chairman Regional Management 


Committee 


Johns-Manville Sales Corp., New York, 
NOPPEL, Chairman Policy and Planning 


Committee 
Ebasco Services, Inc., New York, 


HOXENG, Chairman Publication Committee 
United States Steel Corp., Pittsburgh, Pa. 


SCHMIDT, Chairman Technical Practices 
Committee 
The Dow Chemical Company, Midland, Mich. 
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OFFICIAL MONTHLY PUBLICATION 


National Association Corrosion Engineers 
Association Individuals and Organizations Concerned with Corrosion 


Houston Texas 


No. 


Topic the Month 


Corrosion 
Aluminum Alloys 


Exhaust Gases 
FRED REINHART* 


TIS WELL KNOWN that the high strength, heat 

treatable aluminum alloys have been used ex- 
tensively airplane construction with good success. 
When properly heat treated these alloys have high 
strengths and good corrosion resistance. Recently, 
however, there have been cases severe corrosion 
which developed within 350 400 hours flying 
time, both commercial and military aircraft wing 
skin sheets made from 75S-T6, Clad 75S-T6 and 
Clad 24S-T3. The corrosion the intergranular 
type accompained exfoliation and has occurred 
anodized sheets coated with zinc chromate primer 
and aircraft pigmented lacquers and enamels well 
unprotected sheets. The attack usually origin- 
ates adjacent rivets and joints the area the 
wings which are swept the exhaust gases from 
the airplane engines. Frequently, there are visible 
deposits products combustion these areas. 
painted wings the corrosion usually starts 
breaks the paint coating adjacent countersunk 
and one case penetrated 0.079-inch thick 
sheet 75S-T6 alloy less than 400 hours flying 
time, example which shown Figure The 
corrosion occurred portions the sheet which 
had been cold worked, but from Figure evident 
that the most severe attack was adjacent the 
countersunk rivet holes while the machined surfaces 
themselves were relatively free from corrosion, con- 
sequently, cold working the material apparently 
Was not factor this case. 

The tensile properties the uncorroded areas 
this sheet met the minimum requirement specifica- 
tion However, some portions the sheet 
were slightly more susceptible intergranular cor- 
than permitted specification MIL-H-6088 
when tested solution containing gm. sodium 
chloride and hydrogen peroxide per liter. 
This attack was very slight when compared the 
severity the service corrosion. The solution poten- 
tial the sheet was little lower than that usually 


% Metallurgist, National Bureau of Standards, Washington 25, D.C. 


Figure 1—Intergranular attack accompanied exfoliation around 
rivet hole which developed painted aluminum alloy wing within 
400 hours flying time. 


obtained 75S-T6 sheet. While this sheet was 
slightly more susceptible intergranular corrosion 
than permitted specifications, there also are in- 
dications that sheets which conform the speci- 
fications also have corroded service. 


should remembered that commercial pro- 
duction, sheets aluminum alloys become larger 
size and thicker, becomes less feasible quench 
them from the solution heat treating temperature 
rate which fast enough insure complete im- 
munity intergranular corrosion all parts 
sheet. When, coincidence, rivet holes cut edges 
happen located these areas and there not 
free flow the exhaust gases over them, products 
combustion will deposit and act sites for corrosive 
attack. 

Deposits products combustion the affected 
areas the airplane wing surfaces are indicative 
the source the rapid corrosion. Among these 
products combustion the high octane leaded 
fuels lead bromide which suspected being the 
chief cause this corrosion. Other products cor- 
rosive the aluminum alloy may also present 
the deposit. Another important contributing factor 
probably the condensate itself, which, containing 
dissolved corrosive gases, good electrolyte and 
also may very active chemically. 


This type corrosion wing surfaces which are 
the path exhaust gases can eliminated 
frequent inspections and proper maintenance meas- 
ures. All deposits should completely removed 
proper cleaning periodically and the protective 
finishes should kept state constant repair 
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FIGURE NO.2 
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Nomographs for Making Corrosion 
Rate Calculations* 


Abstract 


nomograph described and illustrated which fa- 
cilitates making corrosion rate calculations. 

The nomograph can used convert corrosion 
rates expressed MDD IPY. 


SZYMANSKI* 


RATE corrosion various metals and 
alloys usually expressed mathematically 


both two ways: exposed square decimenters, DM?, the equa- 


The corrosion rate, MDD, related the weight tion: 
loss the specimen milligrams, MG; the time 


The corrosion rate, expressed IPY, related 


kSubmitted for publication May 24, 1954 
Electrochemical Co., Niagara Falls, 0.00144 MDD and the density the specimen ex- 
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posed grams per cubic centimeter, the equa- 
tion: 
0.00144 MDD 


These equations may solved graphically the 
accompanying nomographs simply, rapidly and with 
good accuracy. 


Typical Problem: 

Step 

If, after exposing certain metal alloy cor- 
rosive environment for 30-day period, found 
that the weight lost the specimen 1000 milli- 
grams, what the corrosion rate? The area the 
specimen determined before the test was 0.40 
Take Figure No, and connect the days ex- 
posure, 30, with the area the specimen exposed, 
0.40 dotted line with straight edge 
intersect the. reference line. 


Step 


From the point intersection dotted line 


with the reference line, connect with straight 
edge the weight lost the specimen, 1000 MG, 
dotted line Read the corrosion rate 
where dotted line crosses 
the corrosion rate scale. 


Step 

Figure No. can used convert corrosion rates 
expressed MDD inches penetration per year, 
100 milligrams per square decimeter per day 
the corrosion rate alloy metal and its den- 
sity 7.0 grams per cubic centimeter, the corro- 
sion rate expressed IPY can determined 
connecting the MDD value, 100, with the density, 
7.0, dotted line with straight edge. The 
corrosion rate, read 0.0200 where the 
line crosses the IPY scale. 


For convenience, the right side the density scale 
plotted with some the more common metals 
and alloys corresponding their approximate den- 
sities. Thus, the example above, the density 
might refer approximately either the 
alloys Duriron Durichlor. 


DISCUSSIONS TECHNICAL ARTICLES ARE SOLICITED 


Discussions technical articles published Corrosion 


Discussions will reviewed the editor Corro- 


will accepted for review without invitation. Discus- 
sions must constructive, accompanied full sub- 
stantiation fact the form tables, graphs 
other representative data and submitted three 
typewritten copies. 

Authors discussions are asked supply one copy 
figures suitable for reproduction and will sent 
request copy the NACE Outline for the Prep- 
aration and Presentation Papers. 


sion and will sent the author the paper 
discussed for his replies, any. Publication will 
the Technical Section with full credit the authors 
together with replies. Discussions papers presented 
meetings the association may submitted 
writing the time presentation later mail 
the editorial offices Corrosion, 1061 
Houston Texas. 
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Aluminum Alloy Heat Exchangers 


the Process Industries* 


LUMINUM alloy heat exchanger tubes have 
been used for over thirty years because their 
excellent resistance corrosion cooling waters 
and variety inorganic and organic chemicals. 
Other factors that have increased the use alumi- 
num alloy exchangers and exchanger tubes during 
recent years are favorable cost, good workability, 
availability and inclusion aluminum alloys code 
specifications. 

fundamental research program has aided the 
selection sound applications for aluminum heat ex- 
changer tubes the process industries. The program 
includes evaluation process fluids, operating 
conditions, alloy selection and equipment design. The 
aim the current program minimize the “trial 
and work necessary establish the types 
service for which aluminum best suited. 


Factors Laboratory Testing 


For laboratory tests maximum value, 
many the controlling factors possible should 
incorporated the tests. establish whether 
metal satisfactory for storage chemical, rea- 
sonably accurate test can made both the tem- 
perature and the ratio metal area volume 
solution are known. For the evaluation heat ex- 
changer tubes, tests should include such factors 
velocity, heat transfer and operating temperatures. 
exchanger used under condensing con- 
ditions, condensation should occur the tubes. 
heating involved, the heat flow should from 
the tube the liquid, 


possible considering the factors involved 
particular process make reasonably accurate 
predictions the behavior aluminum alloys 
many applications based laboratory data. Al- 
though difficulties are encountered occasionally 
service conditions, often more diffi- 
cult obtain the significant details the equipment 
and operating conditions involved. 


Contamination 


The resistance metal corrosion often 
employing chemicals high and known 
purity. Many process liquors and chemicals com- 
merce, however, are not high purity. product 
may contaminated substance that the fac- 
controlling the distribution and rate corrosion. 
The contaminants may may not known and 
present small These un- 
known contaminants are among the factors that make 
laboratory tests with service behavior 
difficult. 


presented the Tenth Annual Conference National Asso- 
lation of Corrosion Engineers, Kansas City, Mo., March 15-19, 1954. 


ical Metallurgy Division, Aluminum Research 
Laboratories Aluminum Company Amer- 
ica, joined Alcoa 1943 and was promoted 


his present position 1953. has been con- 
cerned chiefly with the development appli- 
cations aluminum alloys the chemical in- 

dustries. During 1944 and 1945 while leave 
from Alcoa was associated with the Man- 
hattan Project both the University Chi- 
cago and Oak Ridge, Tennessee. was gradu- 
ated from the University Wisconsin 1943 


HARRY FRITTS—Graduated from Colum- 
bia University 1945 with chemical 
engineering and 1948 with indus- 
trial management. served over three years 
the Navy during World War II. Since 
1948, Mr. Fritts has been with the Sales De- 
velopment Division the Aluminum Company 
America where primarily concerned 
with the development applications for alu- 
member the American Institute Chemical 
Engineers, American Chemical Society and the 
National Association Corrosion Engineers. 


Abstract 


Laboratory tests determine the suitability metals 
for use heat exchanger tubes under corrosive con- 
ditions should include temperature, ratio metal 
area solution volume, velocity, heat transfer and 
operating temperatures, pressure, contaminants and 
other factors. For this reason sometimes neces- 
sary test metals under service conditions get 
accurate estimate their resistance. 

Aluminum heat exchanger equipment has given 
excellent service ammonia dephlegmators and con- 
densers, with natural cooling waters with values 
4.5 8.5; with steam and petroleum catalytic 
and thermal cracking processes including gasoline 
plant service, lubricating oil service and desulfuriza- 
tion. Aluminum tubes also have long service records 
handling distilled naphthenic acids, ethyl benzene, 
hydrogen peroxide, fuming nitric acid, vegetable oils, 
oxygen, urea and naval stores. 

has proved helpful include inhibitors cer- 
tain applications. Investigations show that the rate 
heat transfer well the direction heat flow 
sometimes are important factors determining the rate 
corrosion. Details recommended construction 
are included. 


Contamination process streams compounds 
copper, nickel, lead, tin, mercury, silver, 
corrosion factor affecting many commercial metals. 
Compounds copper can promote the corrosion 
brass removal zine and accelerate corrosion 
steel the reduction and deposition copper. 
Among the most destructive and yet least appreci- 
ated contaminants metallic mercury compounds 
These contaminants can cause stress 
cracking practically all the non-ferrous metals. 
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Figure 1—Effect velocity the resistance 3003-H14 (3S-H14) and 

6061-T6 aluminum alloys corrosion percent sodium 

chloride solution. the dimensionless Reynolds number, inside 

viscosity, all consistent units. 
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Figure 2—Laboratory data demonstrating the resistance 3003-H14 
(3S-H14) aluminum alloy corrosion ammonia-steam-carbon dioxide 
mixtures. 


Their control would justified most cases 
savings that would result from reduced replacement 
and maintenance chemical process equipment. 
Contaminants often may dictate the choice 
alloy. For example, although aluminum one the 
standard materials construction for handling fatty 
acids and alloy 6061-T6 pipe lines welded with 4043 
alloy filler wire have been used this service for 
years without difficulty, the presence 
sulfuric acid contamination unwashed fatty acids 
causes localized attack the welds. Laboratory tests 
proved that alloy 3003 pipe welded with 1100 alloy 
filler wire was not subject localized attack the 
welds and could recommended for this service. 
Not all contaminants are corrosive and some may 
even act inhibitors. For example, after was 
found that extremely dry boiling ethylene glycol 
mono-butyl ether was corrosive aluminum alloys, 
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Figure 3—Test apparatus for the evaluation alloys under conditions 
of. heat transfer. 


one batch “chemically material 
tained that was not corrosive. During subsequent 
investigations employing polarographic and improved 
refractive index measuring techniques, was possi- 
ble identify the contaminant and thus 
number excellent inhibitors. 


Fluid Flow 


general, velocity flow inherently does not 
affect aluminum alloys detrimentally. For example, 
tests run several velocities using percent 
sodium chloride solutions room temperature, 
acceleration corrosion was observed either 3003 
6061 alloys, shown Figure 


Heat Transfer 


The heat transfer characteristics aluminum 
alloy tubes are essentially the same for the other 
common materials construction. many process 
applications,? the apparent rate heat transfer 
aluminum superior that other materials pre- 
viously used because increased resistance 
rosion and reduced fouling. 

Aluminum heat transfer equipment, such ammonia 
dephlegmators and condensers for handling ammoniacal 
vapors process streams, well condensers 
refrigerant systems have given 
Likewise, aluminum alloys have long and 
ful record the storage crude ammonia liquors. 
Storage evaluation beaker tests has indicated that 
the corrosion rate ammonium hydroxide solutions 
rapidly approaches zero with time. contrast, 
monia-steam mixtures service under certain 
densing conditions have caused severe corrosion that 
did not decrease with time. Further investigation 
revealed the corrosion was confined the heat trans 
fer surfaces while vapor lines and condenser shells 
were virtually unaffected. Based upon the 
tions McKee and was suspected that 
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certain contaminants the ammonia-steam mixtures 
were helpful preventing this rapid corrosion. Lab- 
oratory tests showed that the rate corrosion 
condensing ammonia-steam mixtures increased 
proportion the rate heat Such results 
demonstrate the necessity including heat transfer 
factor evaluating the resistance corrosion 
material for heat transfer service. 


Subsequent investigations revealed that the severe 
attack caused ammonia-steam mixtures could 
inhibited the addition carbon dioxide. The 
effect carbon dioxide additions was investigated 
two ammonia-steam ratios using 3003-H14 tubes (see 
Figure 2). The rate corrosion decreased rapidly 
with increasing amounts carbon dioxide. With 
constant ammonia input and carbon dioxide-to- 
ammonia ratio greater than approximately 10, 
the corrosion rate was independent the ammonia- 
to-steam ratio. Essentially, the same amounts 
hydrogen sulfide also were found inhibit the cor- 
rosive action the condensing ammonia-steam mix- 
Confirmation these results service ex- 
perience demonstrates the use that can made 
laboratory tests efforts are made incorporate 
the tests factors known exist under service con- 
ditions. 

The importance the direction heat flow 
shown the transference heat through alu- 
minum tube wall boil carbon tetrachloride with 
resultant severe corrosion, whereas, the hot vapors 
this material can condensed aluminum tube 
with virtually reaction. 


Typical test apparatus for evaluation aluminum 
alloys under conditions heat transfer (both heat- 
ing and condensing) shown Figure Some 
the chemicals that have been evaluated this con- 
densing test unit are listed Table 


Friction Factors 


has been shown theoretically,* and checked ex- 
perimentally, that the streamlined non-turbulent 
range the friction factor may expressed follows: 


the turbulent flow range, satisfactory theoreti- 
equation has been developed; however, 
and his co-workers assembled the existing data for 
factor and corresponding values Reynolds’ 
number for fluid flow smooth wall tubes wide 
Variety materials construction, They found that 

the empirical equation: 


(Nae)? ™ 


all the data within plus minus percent. 
both these equations the friction factor and 
the Reynolds’ number. 


Fluid flow data obtained Aluminum Research 
Laboratories using distilled water flowing through 
sizes aluminum tubes are shown Figure 
was found that the friction factors were the 


@ ALCOA ALCLAD 3S TUBE 
(Ye-tN 0.0. x .065-IN WALL) 
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0.0. .065-IN WALL) 
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LPS.) 


FRICTION FACTOR, f 


Figure 4—The points are friction factor data obtained aluminum 
alloy tube and pipe. The line for stream line flow that derived from 
the Hagen-Poiseuille law. The two lines the turbulent region are 
those established Drew al, include all the available data 
within percent their empirical equation for smooth drawn tubes. 


TABLE 


Laboratory Data Obtained Under Heating and 
Conditions 


EXTENT OF ATTACK 
CHEMICAL Still Condenser Tube 


n-Hexy! Alcohol! Negligible Negligible 
Acetic Acid, Glacial! Negligible Negligible 
Propionic Acid! Negligible Negligible 
Butyraldehyde Negligible Negligible 
Benzaldehyde Slight pitting Negligible 
Trichloroethylene Negligible Negligible 
Ethylene Slight pitting Negligible 
Gasoline (non-leaded) + H2S... Slight pitting Negligible 
Light Crude Naphtha Negligible Negligible 
Furfural Negligible Negligible 
Diethylamine Negligible Negligible 
Triethylamine Negligible Negligible 
Ethyl Acetate Moderate pitting Negligible 
Ethyl Butyrate Negligible | Negligible 
Ethyl! Propionate Negligible Negligible 
Iso-Propyl Acetate Negligible Negligible 
Mixed Solvent? Negligible Negligible 
Alcohol 
Iso-propy! Alcohol 
Butyl Cellosolve 
Acetic Acid 


1 » Negligible corrosion as long as a trace of moisture was present. 
2 Severe corrosion when trace of moisture was present. 


same those calculated for smooth drawn tubes 
other materials. may concluded that the pres- 
sure drop aluminum tubes will not greater than 
that encountered under the same conditions oper- 
ation with smooth drawn tubes other materials. 


Cooling Waters 


Aluminum has good resistance corrosion 
many natural waters® having values 4.5 8.5. 
the exceeds 8.5, the resistance aluminum 
the water depends large degree the nature 
the compounds causing the high pH. most waters, 
high the result the presence compounds 
the alkali and alkaline earth metals. Aluminum 
should used with such waters only after prior 
tests. Waters high silicates, even though the 
exceeds 8.5, normally are not corrosive aluminum. 
For this reason, aluminum used with 
recommended that sodium disilicate added 
inhibitor. 

the lower than 4.5, the corrosion alu- 
minum will again depend upon the nature the 
substances causing the low pH. Acid waters contain- 
ing chlorides are particularly corrosive aluminum. 
Sulfate waters low also are corrosive alu- 
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Figure 5—Photomicrograph (20X) cross section Alclad 3003 

(Alclad 3S) tube after exposure brackish cooling water. Although 

the alclad coating has been perforated, the remaining cladding 

cathodically protecting the exposed core metal. result, penetration 
the core metal prevented. 


minum, but not severely corrosive 
waters the same acidity. 

The general statements made above not hold 
the waters contain traces compounds metals 
such copper, lead, tin, nickel and cobalt. These 
heavy metal compounds tend promote localized 
attack especially the less than Alclad 3003 
was found have superior resistance perforation 
waters containing heavy metals. 


Alclad Aluminum Alloy Tubes 


Aluminum dependent upon its natural oxide 
film for its resistance corrosion; therefore, when 
corrosive conditions are encountered, the attack 
usually the pitting type. 

prevent premature perforation contaminated 
cooling waters, Alclad 3003 tubes have been developed. 
These tubes are duplex aluminum alloy product 
composed core 3003 alloy which metal- 
lurgically bonded thin cladding 7072 alloy. The 
composition the 7072 cladding such that most 
natural waters has potential anodic that the 
3003 core. The cladding may either the inside 
outside the tube, both sides, desired. 
the attack penetrates the full thickness the clad- 
ding, further penetration delayed considerably, 
shown Figure because the cathodic protec- 
tion offered the 7072 until large area the clad- 
ding has been removed. The resistance alclad 
tubes perforation many times greater than that 
bare tubes. 


Water Treatment 
Many corrosion problems encountered the process 
industries today are caused cooling waters, 
water treatment becoming standard practice 


plants. The use aluminum exchanger tubes 


together with other materials construction the 
same system will not necessarily require any change 
the current water treating practices. Aluminum 
alloy exchanger tubes have been used successfully 
systems where the water treatment utilized chromates, 
silicates, phosphates, borates, nitrates and nitrites 
combinations these inhibitors. Aluminum tubes 
can used systems where the water treated 
with caustic soda, soda ash, sulfuric acid, provid- 
ing such additions are adequately controlled. 
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Effect Steam 


Aluminum alloy tubes have been used for handling 
low pressure steam for many years. Recently, there 
has been considerable interest the use 
num alloy tubes for handling steam and condensate 
distilled water temperatures above 300 degrees 
laboratory investigations, was demonstrated 
that temperature 480 degrees (248 de. 
grees aluminum exhibited excellent resistance 
corrosion both steam and water. 


Inhibitors 


previously mentioned, the action condensing 
steam-ammonia mixtures can inhibited small 
amounts either carbon dioxide hydrogen 
fide. the case compounds, such phenol, acetic 
acid, propionic acid, butyric acid, and some the 
alcohols elevated temperatures, trace water 
should present prevent attack. study the 
mechanism corrosion these compounds and 
others has made possible select scientifically 
substances that will prevent attack under variety 
conditions. 


Field Testing 


cases when laboratory facilities 
duce plant conditions either because some limita- 
tion laboratory equipment because too many 
factors are unknown, field testing, with sufficient 
attention details installation and interpretation 
results, can employed satisfactorily deter- 
mine the suitability material. evaluate heat 
exchanger tubes, the effect heat transfer must 
considered. While many cases, few aluminum 
tubes have been tested satisfactorily existing ex- 
changers field test this type, caution must 
exercised because results may distorted gal- 
vanic corrosion contamination corrosion 
products. 


avoid these difficulties, experimental all-alumi- 
num exchangers have been used number field 
tests. Figure shows typical installation where 
aluminum exchanger was tested wet gas cooler. 
This test led several full scale applications. About 
fifty these test exchangers have been tested 
recent years cooperation with the 
completion test the unit returned for labora 
tory study and evaluation. Before relatively 
sive unit like this placed field test, the 
cation checked the laboratory. This typical 
the way laboratory and field tests are closely integrated 


Design and Fabrication 
Aluminum Alloy Heat Exchangers 

The standards the Tubular Exchange Manufac 
turers Association approve the use aluminum 
alloys heat exchanger construction, Procedurés 
used calculating tube sheet thicknesses, baffle 
spacing, etc., outlined these standards, are 
rectly applicable aluminum alloys. 

The American Society Mechanical 
Code for Unfired Pressure Vessels also can 
for the design aluminum exchangers. Alloy 
the strongest non-heat-treatable, weldable aluminum 
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alloy commercially available today was approved for 
unfired pressure vessel construction under Case 

When designing aluminum heat exchangers for 
water service, alclad alloys are normally specified 
for contact with the water side. condenser fabrica- 
tion where the water flows through the tubes, Alclad 
3003-H14 heat exchanger tubes are commonly used. 
Where process streams non-electrolytes contact 
both sides the tubes, bare 3003-H14 tubes usually 
are suitable. Tube sheets are fabricated from 6061-T6 
Alclad 6061-T6, although alloys 3004-F Alclad 
3004-F also can used where less strength re- 
quired. Baffles can made from either 3003 Alclad 
3003 alloys. The selection aluminum alloys for pres- 
sure parts such the shell and headers balance 
between strength and cost per pound the available 
alloys. 

There are many cases of-the successful use alu- 
minum tubes rolled directly into steel tube sheets 
where fresh water the coolant. those cases 
where the aluminum tubes tend sacrificially pro- 
tect the steel, use zinc alloy 
anodes usually will control corrosion. Where the 
coolant highly conductive electrolyte, such 
sea water, aluminum tube sheets should used with 
aluminum tubes. case are copper-base alloy 
tube sheets recommended. 

Most heat exchanger manufacturers are experi- 
enced the fabrication aluminum heat exchang- 
ers. About the only precaution that necessary 
when rolling aluminum tubes that the tools should 
clean; i.e., free from contamination from other 
metals such copper, nickel, lead and tin. 


Service Experience 

Petroleum Industry 

Catalytic and Thermal Cracking Processes. Produc- 
tion catalytic cracking units often reduced 
corrosion and fouling Admiralty brass tubes 
the main column overhead condensers, especially 
when processing sour stocks. reduce down time, 
aluminum tubes are used because their resistance 
hydrogen sulfide, ammonia, carbon dioxide and 
hydrocarbons. The appearance all-aluminum 
alloy tube bundle from overhead condenser 
after months continuous service shown 
Figure Virtually fouling occurred during this 
period. 

Reduced fouling and improved heat transfer also 
are controlling factors the selection aluminum 
tubes for compressor intercoolers and aftercoolers 
handling hydrocarbon gas streams units where 
fouling 4-6 percent chrome steel tubes was en- 
tountered. Over three years’ continuous operation 
has been recorded this service using river water 
the coolant. 


Gasoline Plant Service. Resistance corrosion 
waters and low initial cost have resulted 
the specification Alclad 3003-H14 heat exchanger 
tubes for condenser and cooler service many 
gasoline plants recent design. these 
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Figure 6—Typical installation experimental all-aluminum ex- 
changer being tested wet gas cooler. About these test ex- 
changers have been tested cooperation with industry. 


Figure 7—Aluminum tube bundle using inside Alclad 3003 (Alclad 
tubes from overhead condenser thermal catalytic cracking unit. 
This photograph shows the absence fouling after months con- 
tinuous operation. The coolant used thrugh the tubes was brackish 


Figure 8—Aluminum alloy finned tubes are used air cooled heat 

exchangers because the excellent resistance aluminum alloys 

atmospheric weathering. These units are typical those used for cool- 

ing condensing kerosene, fuel oil, propane, butane, gas oil, absorp- 
tion oils, steam and compressor jacket water. 


units, wide variety cooling waters—including 
re-circulated tower, once through fresh, once through 
brackish and sea water—are used. Natural gas com- 
pressor intercoolers and aftercoolers employing 
clad 3003-H14 tubes have been continuous service 
over four years. Aluminum tubed depropanizer and 
debutanizer overhead condensers are giving excellent 
service handling the vapors from propane and bu- 
tane cracking processes. 

Where petroleum products contact both sides, 3003 
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Figure 9—Aluminum heat exchanger tubes are used throughout this 
glycol-amine gas treating plant because their excellent resistance 
acid gases such hydrogen sulfide and carbon dioxide. 


Figure 10—Conventional shell and tube exchanger with Alclad 3003 
(Alclad 3S) tubes for cooling ammoniated salt brine soda ash plant. 


tubes will suitable Alclad 3003 tubes and will 
permit even greater savings initial cost. For this 
reason, many plants have been designed with 3003 
alloy tubes rich oil-lean oil service. Sulfur-bearing 
contaminants such hydrogen sulfide not attack 
aluminum tubes. Good service has been reported 
using aluminum tubes rolled directly into steel tube 
sheets rich oil-lean oil exchangers operating 
temperatures high 475 degrees general, 
aluminum tube sheets are recommended when fluc- 
tuating temperatures above 250 degrees are en- 
countered eliminate possible loosening the 
tubes from differential thermal expansion. steel 
tube sheets and aluminum alloy tubes are used 
these temperatures, recommended that the tubes 
“pinned in” with steel stainless steel ferrules. 


Aluminum alloys are used the fabrication 
air cooled heat exchangers because their excellent 
resistance the acid gases often associated with 
refinery and their good heat transfer 
properties. Figure shows group three atmos- 
pheric units employing aluminum finned heat ex- 
tubes typical those used for cooling 
condensing kerosene, fuel oil, propane, butane, gas 
oil, absorption oil, steam and compressor jacket water. 


Lubricating Oil Service. order reduce initial 
costs and increase performance, 
were specified place Admiralty tubes lubri- 
cating oil cooler employing sea water the cooling 
medium. This all-aluminum bundle, which installed 
steel shell, has been service over five years. 
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the solvent extraction lubricating oils, 
per-base heat exchanger tubes often promote the 
polymerization and coking furfural.? Tests haye 
shown that traces copper promote the polymeri- 
zation furfural lower temperatures and faster 
rates than for furfural which copper has been 
added. All-aluminum bundles heat exchangers and 
condensers one extraction plant have mini- 
mized the coking and polymerization furfural that 
saving about $3000 per year cleaning costs 
alone has resulted. Additional savings resulted from 
the reduction down time, number lubricating 
oil plants employing the furfural process are now 
using aluminum heat exchanger tubes. 

Aluminum tubes should excellent for plants 
using solvents, such methyl ethyl ketone, for the 
de-waxing lubricating oil stocks because alumi- 
num heat exchangers are used the dehydration 
methyl ethyl ketone. 

Because the successful development eco- 
nomical method for attaching 180 degree return 
bends brazing, possible take advantage 
the lower cost aluminum tubes the fabrication 
wax sweater units. 


Desulfurization. Aluminum alloy tubes are used 
glycol amine and aqueous amine desulfurization heat 
exchangers because their excellent resistance 
acid gases such hydrogen sulfide and carbon diox- 
ide. Figure shows glycol-amine desulfurization 
plant which aluminum heat exchanger tubes are 
used exclusively. Aluminum tubes are used for acid 
gas coolers, solution coolers and rich-lean exchangers 
both glycol amine and aqueous amine service. 
large exchanger equipped with Alclad 3003-H14 tubes, 
for example, has been service over four years 
ing hydrogen sulfide vapors from amine 
vator using river water the coolant. 


Chemical and Related Industries 


Ammonia. Another service which aluminum heat 
exchanger tubes have given long life the re- 
covery ammonia. all-aluminum dephlegmator 
used combination with aluminum bubble cap 
tower regenerate the ammonia liquor hydro- 
gen sulfide scrubbing operation coke plant. 
minum tubes last approximately five times long 
mild steel tubes this service. 

Aluminum shell and tube heat exchangers 
used the soda ash industry for cooling 
ated brines. Figure shows three 54-inch 
exchangers with aluminum tube 
ammoniacal brine the shell side and fresh 
through the tubes. 


Naphthenic Acids. Two all-aluminum heat 
ers constructed 1934 are still giving excellent 
service condensing distilled naphthenic acids. 


Ethyl Benzene. Five years’ service was obtained 
from all-aluminum tube bundle which handled 
ethyl benzene through the tubes and steam 
ing carbon dioxide the shell side. 
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Naphthalene. Aluminum dephlegmators 
densers have been used the production naph- 
thalene for more than eighteen years. 


Hydrogen Peroxide. Aluminum one the few 
materials construction which does not cause the 
decomposition hydrogen peroxide. Many alumi- 
num heat exchangers are used this service. For 
long periods exposure, either high purity 1100 
aluminum preferred. For relatively short time con- 
tact, other aluminum alloys may employed. 


Nitric Acid. After extensive laboratory field 
testing, has been concluded that the aluminum 
alloys are among the best materials for handling 
fuming nitric All-aluminum U-tube bundles 
are used for condensing fuming nitric acid. 


Vegetable Oils. Aluminum heat exchanger tubes are 
widely used the processing edible oils, because 
they not catalyze the break-down discolor the 
oils. Typical applications are oil-to-oil exchangers 
which deodorized oil preheats the feed vegetable 
oil deodorizers and desolventizer and deodorizer con- 
densers handling hexane, soybean oil their mixtures. 


Oxygen. Excellent ductility extremely low tem- 
peratures, high thermal conductivity and ease fab- 
rication make aluminum alloys ideal for oxygen plant 
service. Aluminum heat exchangers, including, brazed 
fintube assemblies, often are employed tonnage 
oxygen plants. 


Urea. Aluminum alloy heating coils fabricated from 
extruded fintubes are used heat 79.5 percent urea 
solutions about 225 degrees using steam through 
the tubes. 


Naval Stores. Aluminum heat exchangers are used 
the naval stores industry protect the color and 
quality rosin, rosin derivatives, turpentine and 
similar products. 


Steam. Aluminum alloys were extensively used for 
the fabrication several 10-foot diameter 100 
feet long steam tube dryers. These units contain ex- 
truded aluminum fintubes the wet end and regular 
aluminum tubes the balance the dryer. The use 
aluminum prevents discoloration the white 
powdery material being dried. 

Aluminum Company America has 2500 square 
foot steam surface condenser which has been 
service over one and one-half years. The first major 
installation aluminum tubes this service now 
being completed Alcoa’s new Rockdale (Texas) 
Works. Figure shows one the 35,000 square 
foot aluminum tubed surface condensers the proc- 
ess construction. 


Conclusion 


has been demonstrated the successful appli- 
cation aluminum alloy heat exchanger tubes the 
Process industries handling organic acids, alcohols, 
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Figure 11—One four aluminum tubed steam surface condenseis 

(35,000 square feet) the process construction. Although aluminum 

alloys have been used for handling low pressure steam for many years, 
this the first major surface condenser installation. 


aldehydes, ketones, amines, solvents, oils and gases 
such air, ammonia, hydrogen sulfide, carbon diox- 
ide and hydrogen cyanide that aluminum alloys can 
used advantage combat wide variety 
corrosion problems. sound, practical installation 
can best obtained taking advantage all the 
information and experience that readily availble. 
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Technique for Corrosion Testing Liquid Lead 


JOHN CATHCART and WILLIAM MANLY* 


LONG HAS BEEN evident that the thermal 
properties liquid metals should make them ex- 
cellent heat-transfer media. Work this field was 
pioneered the development the mercury 
recent years the use liquid metals coolants 
trial applications, has received serious 


The increasing interest liquid metals has focused 
attention the accompanying corrosion problems 
and the techniques for corrosion testing these 
materials. One the most serious types corrosion 
encountered has been that mass transfer; that is, 
the transport container material from the hot 
the cold zone the system under consideration. Any 
testing program designed determine the most suit- 
able container material used with given liquid 
metal must take mass transfer into account; there- 
fore, the testing apparatus must provide for the cir- 
culation the liquid metal through temperature 
gradient. Simplicity design and operation are also 
important because large number experiments 
frequently are required before choice the proper 
container material can made. 


The apparatus described this article meets the 
foregoing specifications for tests involving liquid 
lead. modification the thermal-convection 
loops which extensively the development 
the mercury 


shown Figure the loop was made 
inch quartz tubing. Six-inch tubes the test metal 
were mounted the hot and cold legs the loop, 
where they were held place indentations the 
quartz tubing. Attached above the loop and sepa- 
rated from fritted quartz filter disk was 
large quartz bulb, diameter, This bulb was 
used for the deoxidation the lead prior the load- 
ing the loop. Two side arms, one above the de- 
oxidation bulb and the other below the fritted disk, 
were attached hydrogen and vacuum lines through 
suitable system Eight-inch split-core 
clamshell heaters were used heat the loop, one 
such heater being suspended stainless steel clamps 
around each arm the loop. fifth heater was 
placed around the tube connecting the loop and the 
deoxidation bulb. The bulb was heated with electric 
tape heaters. Temperatures were measured ther- 
mocouples spaced around the loop and tied place 
with wire. The temperature the hot leg was con- 
trolled with Leeds and Northrup Micromax Con- 
troller operating conjunction with No. 10769-G 
control unit. 


*% Submitted for publication August 9, 1954. 


* Metallurgy Division, Oak Ridge National Laboratery, Carbide and 
Carbon Chemicals Co., Oak Ridge, Tenn. 


Abstract 


new testing technique has been devised which was 
found satisfactory for comparing the dynamic 
corrosion characteristics series metals 
liquid lead. The tests were conducted small quartz 
thermal convection loops. The necessary apparatus 
was simple, easy construct and relatively inexpen- 
sive. addition the method afforded means 
studying metals such chromium and molybdenum 
which, because difficulties fabrication lack 
oxidation resistance, could not tested more 
conventional techniques. 
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Figure 2—Temperature record for Lead-Type 304 stainless steel 
No. 


With the loop set operating position, the 
the deoxidation bulb was heated 425 
and hydrogen was allowed pass through the 
quartz disk and bubble through the lead, Dur 
ing the deoxidation process, which lasted for 
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hours, surface-tension forces prevented the liquid 
lead from passing through the fritted disk. When 
the deoxidation was complete, the loop was evacu- 
ated and hydrogen was admitted into the deoxidation 
bulb; this caused the lead flow through the fritted 
disk and into the loop. The loop having been pre- 
heated operation temperature, the heaters the 
cold arms were turned off and circulation the lead 
was maintained the thermal-convection currents 
thus induced. 


The above procedure assured that the oxide con- 
tent the lead was reduced minimum and, 
addition, prevented reoxidation the lead during 
the loading the loop. The technique also offered 
several other advantages. Each loop required only 
small amount metal tubing, factor some im- 
portance cases where the test metal expensive 
short supply. bending welding the test 
metal was required; therefore, such hard-to-fabricate 
materials metallic chromium molybdenum 
could studied without difficulty. The fact that the 
test specimens were completely enclosed the quartz 
tubing the loop eliminated any necessity for pro- 
tecting the outer surface the test metal from air 
thus the testing metals such molyb- 
denum columbium was greatly facilitated. The de- 
tection leaks quartz loop prior loading was 
also much easier than conventional metallic loop. 


The relative resistance mass transfer one test 
metal compared with another was obtained 
measuring the time required for sufficient quantity 
mass-transferred material build the cold 
leg the loop and cause stoppage the circula- 
tion the liquid lead. This process referred 
“plugging.” The plugs were always porous matte 
fine dendritic needles and plates. wide variety 
metals and alloys has been tested this method. 
wide range plugging times was observed. The 
loops containing nickel plugged less than two 
hours, while mass transfer all occurred over 
600 hours the columbium loop, thus proving the 
technique possessed reasonable degree sensitivity. 

The extent mass transfer could estimated very 
roughly during the course experiment from meas- 
urements the cold-leg temperature. plug built 
up, the circulation the lead was slowed, thus produc- 
ing decrease the cold-leg temperature (see Figure 
2). Such behavior was found typical plug for- 
mation. When plugging was complete, sharp drop 
the cold-leg temperature occurred and the lead the 
cold leg solidified. 


After test had been completed, the loop was cut 
into short sections, and each section was placed 
tube such shown Figure These tubes were 
divided into two compartments fritted glass filter 
disks, and each compartment was connected hy- 
drogen and vacuum lines through side arm. With 
the tube filled with hydrogen, the lead each sec- 
the loop was melted and the proper 
manipulation hydrogen pressure and vacuum, the 
molten lead was then filtered into the bottom com- 
this manner any mass-transferred ma- 
terial could recovered and its position the 
loop located. 
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Figure 3—Apparatus for removing excess lead from loop sections. 


Figure 4—Transverse section hot-leg specimen from lead. Type 304 
stainless steel loop No. Approx. 


Figure 5—Transverse section cold-leg specimen from lead. Type 
304 stainless steel loop No. Approx. 385X. 


The mass-transferred material every loop which 
was operated was found have collected the bend 
the bottom the cold leg. case was there 
evidence appreciable deposition the cold-leg 
specimen. These facts were taken indicate that 
most the material was deposited the cold leg 
through nucleation the bulk the liquid lead 
rather than the walls. Plug formation appeared 
matter mechanical agglomeration material 
the bend the bottom the cold leg. 
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Figure 6—Plug taken from cold-leg Lead. Type 304 stainless steel 
loop No. 3X. 


Although large number metals and alloys have 
been tested this method, only the results obtained 
with Type 304 stainless steel will presented here. 
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Data from other tests will published sepa- 
rate paper. 

Two loops containing Type 304 stainless steel test 
specimens were operated. The hot- and cold-leg tem- 
peratures were 805 and 490 degrees respectively, 
for Loop No. and they were 800 and 450 degrees 
respectively, the case Loop No. Sufficient 
mass-transferred material stop circulation the 
lead collected the cold leg the first loop 111 
hours. The second loop plugged after hours 
operation. Figures and show transverse sections 
the test specimens from the hot and cold legs, re- 
spectively, Loop No. The extensive corrosive 
attack the lead especially apparent the hot- 
leg specimen. Figure photograph the plug 
taken from the cold leg Loop No. indicated 
previously, this plug consisted mass fine 
needles and platelets wedged together the bottom 
the cold leg the loop. 


Conclusions 

The testing technique described this paper has 
been used successfully comparative study the 
corrosion characteristics series metals and 
alloys. The apparatus required was simple and rela- 
tively inexpensive. The method also afforded means 
testing metals which, because their physical 
properties, could not conveniently studied 
more conventional techniques. 
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Study Corrosion and Mass Transfer 
Nickel Molten Sodium 


ROBERT LAD and SIDNEY SIMON* 


Introduction 


ICKEL has been found ebetter than any other 

material yet investigated for containing molten 
sodium hydroxide. However, even the usefulness 
nickel severely hampered high temperatures 
the occurrence corrosion and mass transfer when- 
ever temperature difference present the sys- 
tem. The phenomenon mass transfer nickel 
characterized nearly uniform loss metal 
(without intergranular penetration) from the exposed 
surfaces the hot zone and deposition crystal- 
line nickel the cool zone. Figure striking 
example this phenomenon. the intent this 
paper review some the results investiga- 
tion the nickel-sodium hydroxide system which 
was carried out for the purpose gaining better 
and the factors which affect it. the course this 
work, the effect the addition the melt 
variety materials was also studied. The paper rep- 
the contributions many staff members 
the Lewis laboratory the National Advisory Com- 
mittee for Aeronautics. 

Experiments were carried out under both free con- 
vection and induced flow. Free convection studies 
other laboratories and preliminary studies the 
Lewis laboratory showed that the amount mass 
transfer strongly affected variables such 
level, temperature difference, flow con- 
atmosphere and the chemical composition 


both the caustic and the nickel. was found that 


paper presented the Tenth Annual Conference, National Asso- 
ciation of Corrosion Engineers, Kansas City, Mo., March 15-19, 1954. 
Lewis Flight Propulsion Laboratory, National Advisory Committee 
for Aeronautics, Cleveland. 


Abstract 


The usefulness nickel container material for 
molten sodium hydroxide severely hampered 
high temperatures the occurrence corrosion 
and mass transfer whenever temperature gradient 
present the system. Free convection studies 
other laboratories and preliminary studies the 
National Advisory Committee for Aeronautics Lewis 
laboratory showed that the amount mass transfer 
strongly affected variables such tempera- 
ture level, temperature gradient, flow conditions, 
atmosphere and the chemical composition both 
the caustic and the nickel. was found that normal 
care the control these variables resulted re- 
producibility the order 200 300 percent. 
free convection test was developed which yielded re- 
sults reliable percent and made possible 
study the effects the different variables and in- 
vestigate the effectiveness additives. The relations 
between mass transfer rate and temperature gradient 
were established the temperature range 1400 
1600 degrees The effects additions large 
variety materials the caustic were also studied. 

Induced flow experiments velocities 
feet per second were performed apparatus 
which permits independent variation flow rate 
and temperature gradient. This system contained 
other metal except that under study and required 
pump, valves flowmeter. variety additions 
the caustic were made for the purpose com- 
parison with the free convection tests. 


normal care the control these variables resulted 
reproducibility the order 200-300 percent. 
was therefore necessary develop free convection 
test which yielded results reliable +10 percent 
and made possible study the effects the differ- 
ent variables and investigate the effectiveness 
additives. 

The crucibles and samples used the free con- 
vection tests were relatively easy fabricate. This 
type test was therefore used the major part 
the work. However, convection velocities are low 
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WELD TABLE Transfer Effects Nickel Crucibles 


IMP With Helium Atmosphere and Additive 
Concentrations 1%, and 


WALL NICKEL TUBING Specimen Weight Change 


‘or Hours 


WELD USING 
HELIUM 


WITH ARGON INSIDE 


5" a" ADDITIVE 1 Percent 3 Percent | 5 Percent 


—38.1 —61.1 
MASS TRANSFER DEPOSIT 
THERMOCOUPLES 
Figure 2—Test capsule. 
—19.3 
— 5.2 
THERMOCOUPLE 
CONNECTIONS 
8.5 


* High internal pressures caused fracture. 
» Specimens were coated. 


CRUCIBLES 


TEMPERATURE, °F. 
- Specimen | Deviation 
Bottom of Liquid Weight from Mean 
Crucible Number Crucible Level Loss, mg mg 
1527 8.7 
THERMOCOUPLE 1529 1478 7.1 | 8 
1527 1480 8.2 | 3 
| 1538 1497 9.5 1.6 
Ae era 1541 1493 7.9 0.0 
1529 1492 7.8 
are 1530 1489 7.6 a 
GLOBAR HEATING 
1541 1495 8.6 0.7 
ELEMENTS 1536 1488 7.0 
1538 1494 7.6 on 
7.9 
mean 


TABLE 3—Comparison Specimen Weight Loss Two Nickel 
Crucibles Series with Flowing Argon and Hydrogen 


= 
Experiment Atmosphere Crucible Crucible 

Argon + 3% H20 6.1 14 


dient. The system contained other metal 
that under study and required pump, valves 
flowmeter. The reproducibility the test 
WEIGHT DEPOSIT, GRAMS mated about the same that the free 


Figure weight loss from disk hot zone with vection test. 
weight gain tube wall cold zone. 


Free Convection Studies 


and was necessary supplement the results The free convection experiments were carried 
tests under higher flow conditions. sealed nickel capsules half-full sodium 

The induced flow experiments were performed with cover gas helium one 
apparatus which was designed permit the hottest portion the capsule being the bottom 


pendent variation flow rate and temperature gra- (Figure 2). Physical variables found require 
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control were the temperature gradient, temperature 
and liquid level while radial temperature gradi- 
ents due nonuniform heating had eliminated. 
Chemical variables were minimized carefully 
controlled pretreatment the sodium hydroxide and 
the fabrication the entire crucible from portions 
the same length nickel tubing. 


Sodium carbonate found impurity c.p. 
sodium hydroxide the extent approximately 0.3 
percent. Experiments with specially purified caustic 
which the carbonate content was reduced below 
0.1 percent showed difference mass transfer 
rate. Concentrations above percent were found 
increase the rate will shown below. The results 
reported this paper were obtained with c.p. grade 
sodium hydroxide from single batch. Further car- 
bonate contamination was eliminated the use 
inert atmosphere for loading operations. 

Heliarc welding atmosphere helium plus 
percent hydrogen was used with nickel welding 
rod. The capsules were carefully cleaned with acid 
followed distilled water wash: was found 
necessary remove all grease and oxides obtain 
reproducible results. The capsule was filled 
inert atmosphere with the appropriate weight (to 
percent) sodium hydroxide pellets. The caustic 
was freed moisture and air evacuation the 
capsule temperatures 750 degrees Evacu- 
ation was continued until the pressure the system 
dropped below microns. atmosphere helium 
was admitted the capsule before the vent tube was 
crimped and welded. Addition agents which might 
act corrosion inhibitors were made either before 
after dehydration depending their reactivity 
with water. 


Much the success obtaining good reproduc- 
ibility was due the design the furnace (Figure 
3). survey made 1500 degrees showed that the 
temperature the bottom was the same within 
degrees for all four capsules and the variation around 
the circumference any height was less than de- 
grees for every crucible. For the arrangement 
crucibles illustrated Figure temperature dif- 
ference degrees degrees was found 
exist between point from the bottom and 
point corresponding the liquid level, inches 
from the bottom. The additive experiments were all 
carried out under these conditions. The investigation 
the effects temperature and temperature differ- 
ence mass transfer was carried out the addi- 
tion cooling chamber which enclosed the upper 
portions the crucibles. The cold temperature was 
obtained controlled flow air into the cooling 
Control was accomplished with solenoid 
valves activated temperature controller. 


The extent corrosion and mass transfer was 
measured two methods. The relative extent 
metal removal the hot zone was determined 
measurement the weight loss the disk specimen 
which rested the bottom the capsule. The dep- 
the cool zone was measured weight 
gain determination: After the experiment, the ends 


the capsule were cut off and the cylindrical section 


before and after reaming the original 
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NICKEL CONCENTRATION, PERCENT 


100 150 
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Figure 5—Concentration nickel sodium hydroxide versus test 


.08 


a .06 
1400° 

w 
= 
a 


100 150 200 250 
TEST DURATION. 


Figure 6—Specimen weight loss versus test 83° 


GRAMS 


AT, 


Figure 7—Deposit weight function hot-to-cold temperature 
difference for three base temperatures. 


dimension. Although extensive analytical study 
was made the material deposited the cool zone, 
metallographic sections indicated that the deposit 
nickel rather than compound nickel. Data taken 
from experiments temperatures 1400, 1500 and 
1600 degrees and for temperature differences from 
500 degrees (Figure indicate that there 
almost linear relation between the amount 
nickel lost and the amount deposited. The deposit 
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Figure 8—Schematic diagram circulating apparatus. 


2.2 
ADDITIVE COVER 
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COLD HOT SECTION WEIGHT 
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Figure 9—Plot cold-to-hot section weight ratio versus test duration. 


weight much greater than the weight loss because 
the latter was determined from small fraction 
the hot zone area, namely, the small disk specimen. 
The fact that the build-up nickel the melt 
(Figure was small and reached limiting value 
the region 100 hours, leads the conclusion 
that there one-to-one correspondence between 
loss and deposit. 

The free convection experiments confirmed the 
belief that the rate mass transfer strongly de- 
pendent both temperature and temperature differ- 
ence. The mass transfer phenomenon shows little 
change rate (Figure for times 200 hours 
1500 degrees and degrees. Experiments 
with 500 degrees (Figure indicate 
nonlinear dependence weight gain temperature 
gradient. possible contributing factor the fall off 
high gradients may that the convective rate 
too large permit the complete saturation the 
hotter fluid with nickel compounds. 

large number materials were tested addi- 
tives the sodium hydroxide investigate their 
usefulness corrosion inhibitors, The results are 
summarized Table For the purpose compari- 
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son, Table illustrates the reproducibility 
specimen weight loss three blank runs 
capsules each. The additives for which specimen 
weight gain reported were found have caused 
intergranular penetration the nickel. The 
mental effects NaH and LiH are probably due 
their reaction with NaOH form the very corrosive 
worth further investigation under more drastic flow 
conditions were calcium hydride, sodium aluminate 
and aluminum oxide. 


Because the permeability nickel hydrogen, 
the experiments with hydrogen atmosphere were per- 
formed flow system which utilized two crucibles 
series. Argon rather than helium for 
comparison purposes these tests. The data sum- 
marized Table indicate that hydrogen very 
effective for repressing transfer, The beneficial effect 
hydrogen predicted the reaction mechanism 
proposed Miller.2 The data also indicate that 
under flow conditions, wet argon and hydrogen were 
better than the dry gasses, while wet hydrogen was 
most effective. The lesser extent transfer the 
second crucible each case taken result from 
the fact that the atmosphere nearer equilib- 
rium with respect water content. 


Induced Flow Studies 


schematic diagram the circulating apparatus 
shown Figure horizontal circular plate 
attached its center (by means bearing) the 
crankpin vertical crankshaft. compound paral- 
lelogram-type restraining mechanism attached the 
edge the plate and the supporting structure 
maintains the plate fixed orientation with re- 
spect the mounting structure. Rotation the 
crankshaft results motion the plate such that 
any point its surface describes circle with radius 
equal the crankthrow. The crankshaft driven 
motor with variable speed transmission. the 
crankshaft rotated, the point the toroidal test 
specimen which farthest from the center rota- 
tion straight line passing through the centers 
the crankshaft and the crankpin. When the filled 
volume the toroid roughly between and 
percent capacity, slug fluid formed, the 
center gravity which will tend approach the 
point greatest radius because centrifugal force. 
The point greatest radius makes one revolution for 
every revolution the crankshaft and hence the 
fluid makes one circuit the toroid for every 
lution the crankshaft. 

The fabrication and pretreatment 
toroid and the sodium hydroxide were carried 
using the same techniques were used the 
convection studies. Heating the toroid was 
complished means windings beaded heater 
wire. Asbestos insulating tape covered 
wires with the exception the sector which was 
cooled. Flow air through nozzle directed 
the uninsulated sector resulted wall 
this region, about degrees lower than the 
rest the specimen (maintained 1500 degrees 
for most our experiments). drop temperature 
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difference between hot and cold sections this value 
indicated that flow existed within the toroid. 

the completion run, the toroid was opened 
making one transverse cut through the tubing. 
The contents were dissolved with distilled water and 
the toroid was sectioned for visual and metallo- 
graphic examination. measure the extent 
mass transfer was obtained determination the 
ratio the weight specimen from the cooled 
sector one like external dimensions from the 
hot sector. 

The effect flow velocity feet per second 
mass transfer was studied the toroid apparatus. 
For comparison with the free convection tests, addi- 
made. Figure illustrates the results obtained. The 
cold-to-hot section weight ratio was found have 
approximately linear relation with the test duration. 
The addition sodium with hydrogen resulted 
increased mass transfer free convection tests. 
The experiment with percent addition sodium 
with hydrogen atmosphere resulted complete 
plugging the cold section 10.5 hours. Hydrogen 
could not expected effective this experi- 
ment because was present small quantity and 
also because was probably lost diffusion through 
the walls very short time. Sodium chloride, 
inert the free convection test also had effect 
under flow The addition calcium hy- 
dride resulted increase transfer, apparent 
contradiction the free convection results. Sodium 
aluminate was ineffective the flow experiment de- 
spite the fact that reduced transfer large ex- 
tent the other test. possible explanation for the 
discrepancy that the aluminate, present excess 
its solubility, covered the specimen the bottom 
the capsule with layer which shielded from 


Summary 

The rate corrosion and mass transfer depend- 
ent several physical and chemical variables. Ex- 
periments which these variables were controlled 
yielded highly reproducible results. was thus pos- 
sible study effects which are smaller than the nor- 
mal experimental precision. obtain reproduci- 
bility +10 percent the free convection tests 
necessary carefully control the following: 
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Temperature difference, temperature level, tempera- 
ture gradient, liquid level, uniformity metal and 
moisture content caustic. 

The relations between the mass transfer rate and 
variables such temperature and temperature gradi- 
ent were established under free convection condi- 
tions the temperature range 1400 1600 degrees 
The effects additions large variety ma- 
terials the caustic were also studied (Table 1). 

Induced flow experiments were carried out 
apparatus which requires pump, valves flow- 
meter and which thus eliminated contacts other than 
that between the caustic and nickel. variety ad- 
ditions the caustic were made for the purpose 
comparison with the free convection tests. The addi- 
tives which increased transfer did both types 
tests, while sodium aluminate and calcium hydride, 
which were both effective reducing transfer the 
static experiment did not reduce transfer with 
feet per second flow. 


Concluding Remarks 


One may conclude that present the usefulness 
nickel container material for molten sodium 
hydroxide temperatures the region 1500 de- 
grees limited. can used with great degree 
success static free convection systems with 
small temperature variations, especially hydrogen 
atmosphere can tolerated. The strong dependence 
the mass transfer rate temperature gradient 
severely limits the usefulness heat transfer sys- 
tems especially since this case wall thickness also 
must kept minimum. additive, with the 
exception gas, has resulted decrease 
mass transfer the range temperature gradient 
and flow which were investigated. 
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Measurement the Susceptibility 


Galvanized Surfaces 
Humid Storage 


NEISH 


URING the shipping and storing galvanized 

sheets, changes the temperature and humidity 
the atmosphere may such that water condenses 
the galvanized Furthermore, unsheltered 
piles galvanized sheet formed parts may 
wetted rain. they are separated and dried, 
trouble will occur, but when galvanized surfaces are 
left contact with slowly drying stagnant film 
water, white dark-gray corrosion product com- 
monly known “white rust” “humid-storage 
stain” may formed. Other have 
shown that this corrosion product primarily 
basic carbonate variable composition. 
though its distribution and extent depends the 
conditions existing during transportation, warehous- 
ing and handling the field, some producers have 
recently adopted the use surface treatments 
increase the resistance galvanized steel this 
type corrosion. recent investigation this 
phenomenon, accelerated methods were developed 
for measuring the protection afforded different 
surface treatments. 

survey the better known testing methods re- 
vealed several that are valuable tools the hands 
skilled technician. But none these are ade- 
quate quality-control tests, nor are they suffi- 
ciently rapid reproducible for accelerated testing. 
Long-time outdoor exposure tests depend weather 
conditions and since results frequently determine the 
path investigation, such tests tend delay labora- 
tory work. Furthermore, data from test test are 
not directly comparable, that may necessary 
use several standard controls for each series 
test panels. commercial involving humidity 
chamber yields results that are more reproducible 
than those obtained outdoor exposure tests but 
not rapid enough for control purposes. The salt-spray 
fog more rapid than outdoor exposure tests, 
but experienced technicians are necessary obtain 
reproducible results. variation cyclic humidity 
was reported few years ago and said 
use one producer galvanized sheets but the 
test procedure appears cumbersome and slow. 


After considerable experimental work, two simple 
steam tests, which differ mainly severity, were 
devised accelerated tests for evaluating the sus- 
ceptibility galvanized sheets the formation 
humid-storage stain. Results obtained with these 


*% Submitted for publication February 15, 1954. 


NEISH—Senior Technologist the Ap- 
plied Research Laboratory the United States 
Steel Corp. specializing surface chemistry, 
particularly the passivating and phosphating 
steel, galvanized steel and tin plate. 
graduate the Carnegie Institute Tech- 
nology with chemistry and registered 
Pennsylvania chemical engineer. 


Abstract 


Rapid steam tests and water-film test have been 
developed for evaluating the resistance galvanized 
surfaces The methods pre- 
sented this paper are believed practical for 
mill control for investigation protective films. 
necessary apparatus and procedures are de- 
scribed. 


tests are comparable those water-film test 
which simulates the condition that prevails when 
water contact with galvanized sheets. must 
understood, however, that evaluating materials 
which have been subjected different environmental 
conditions before testing, corrosion test can 
used without reservations. 


Methods 
The Water-Film Test 


zontal position and distilled water put the upper 
cover glass, placed top the galvanized panel 
and pressed lightly against that thin film 
water remains between the two. The sample panel 
must not warped twisted any manner that 
will affect the metal-water-glass contact, because 
such condition may cause the water evaporate 
too quickly. The test conducted room 
ture draft-free room. The water between the 
glass and the galvanized surface replenished 
odically (about every hours) insure that 
the metal surface being tested always damp. The 
time required for the formation 
stain noted. 


The Steam Pressure Test 
The unassembled apparatus for the steam 
test shown Figure The pressure cooker 
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Figure used for the two steam tests. 


TABLE 


Comparison Different Methods 
Testing the Susceptibility Galvanized Surfaces 
the Formation Humid-Storage Stain 
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] 
Steam Water- 
Pressure Film 
Test, Test, 
Modified Cycles to | Days to 
SAMPLE Steam Test Failure Failure 
No. 1. Untreated galvanized sheet...| Heavy h.s.s.* 1 | 0.2 
No. 2. Untreated galvanized sheet...| Scattered h.s.s. 1 | 1 
No. 3. Chemically treated galvaniz- | 
No. 4. Galvanized sheet with sur- 
face-conversion coating. ...| No h.s.s. 10 30** 


* h.s.s.—humid-storage stain. 
** Test discontinued after 30 days. 


standard type 16-quart capacity. tripod ring 
stand with 3-inch legs placed inside the cooker 
support the base plate and the sample rack above 
the surface the water. The base plate consists 
insulating material, such micarta, and serves 
protect the galvanized panels from direct contact 
with boiling water but does not interfere with the 
circulation steam. The sample rack also made 
micarta and rests directly the base plate. The 
slots the sample rack may spaced approximately 
one inch apart prevent sample-to-sample contact 
and may wide enough that the samples are 
inclined about degrees from the vertical, 
although the angle inclination does not appear 
The galvanized panels are usually cut 
inches, 

conducting the test, the operator pours approxi- 
mately two quarts water into the cooker and then 
places the tripod and base plate position. The lid 
the cooker set loosely and the water brought 
toa vigorous boil. The sample rack and the specimen 
are inserted and the cover the cooker 
then locked place. The escape valve preferably 
should left open until most the air inside the 
vessel has been replaced steam, which will take 
one two minutes. After the escape valve closed, 
the temperature the vessel raised 240 degrees 
quickly possible. The source heat should 
then removed and the apparatus allowed cool 
for half hour before the cooker opened and the 
panels inspected. The panels may inspected im- 
mediately, they may dried before inspection. 


The Modi fied Steam Test 


necessary apparatus the same that pre- 
described and the method operation 


somewhat The water brought vigorous 
boil atmospheric pressure, the rack containing the 
samples inserted and the cover the pressure 
cooker locked place. Heating continued for 
one minute with the pressure valve open. The source 
the heat then removed and the pressure cooker 
allowed cool for five minutes, after which 
opened and the panels inspected. 


Discussion 


The water-film test simulates service conditions 
which film water trapped between galvanized 
surfaces. The rate evaporation the water from 
between the galvanized surface and the glass panel 
the testing unit does not vary noticeably under 
normal atmospheric conditions. Nor does the rate 
corrosion under the described testing conditions 
change significantly with normal variations at- 
mospheric temperature and humidity. Results 
numerous tests indicate that refinements such 
constant-temperature constant-humidity rooms are 
unnecessary. 

All untreated galvanized steel exposed the 
water-film test develops humid-storage stain within 
hours. protective filming treatment can 
increase the resistance galvanized surfaces this 
type corrosion. Figure shows the surface appear- 
ance treated and untreated galvanized specimens 
after three days’ exposure the water-film 
Some treatments are protective that specimens 
may subjected the water-film test for thirty 
days more without forming more than traces 
humid-storage stain. This true complete-surface- 
conversion coatings the chromate type that are 
These treatments require separate, additional proc- 
essing steps. 

The main value the steam pressure test that 
indicates whether the application 
treatment has been satisfactory; the test points out 
weak spots and discontinuities the protective film. 
All untreated galvanized steel develops heavy layer 
humid-storage stain during one cycle this test. 
Local defects and discontinuities due abrasion 
other causes are therefore noticeable after one 
cycle the steam pressure test. 

Bleaching protective films also can observed 
with this test. Because the steam will dissolve water- 
soluble components and wash them away, thin films 
semisoluble inhibitors may fairly effective 
the prevention humid-storage stain during one 
cycle the test, but usually fail during second 
cycle. Thin films chromated gelatin might con- 
sidered example this type protective 
The appearance typical specimens chemically 
treated and untreated galvanized steel after one cycle 
the steam pressure test may observed Figure 
Specimens having satisfactory complete-surface- 
conversion coatings the chromate type may 
subjected ten more cycles without showing 
more than pin-point humid-storage stain. 

general, treated galvanized coating that does 
not develop humid-storage stain during one cycle 
the steam pressure test will withstand the water-film 
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Treated Untreated 


Figure 2—Treated and untreated specimens galvanized sheet, after 
3-day water film test. 


test for more than three days. sample that will 
withstand the steam pressure test for two three 
cycles may withstand the water-film test for thirty 
days the other hand, light, practical films 
oil may fail during one cycle the steam pressure 
test, but may protect the metal for several days 
the water-film test. 

The steam pressure test too severe permit 
comparisons among films having moderate resistance 
the formation humid-storage stain. The modi- 
fied steam test less severe and can used for 
this purpose. Since the time cycle the modified 
steam test short, this test not well suited 
heavy-gage stock because the heavier panels not 
gage panels. 

Typical data are presented Table comparing 
the results obtained with the different tests four 
materials: Two untreated, one chemically treated 
and one with surface-conversion coating. 


Summary and Conclusions 


Methods described this paper are intended 
aid laboratory evaluation the susceptibility 
galvanized surfaces formation humid-storage 
stain and serve quality-control tests the mill. 
The water-film test simulates conditions that cause 
humid-storage stain during shipping, storing and 
handling galvanized sheets. More rapid results, 
are accord with those the water-film test, 
can obtained with two steam tests that differ 
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Treated Untreated 


Figure 3—Treated and untreated specimens galvanized sheet after 
one cycle the steam pressure tests. 


primarily severity test conditions. They are 
rapid enough that galvanized sheets may 
sampled and tested and the results reported within 
few hours. The steam pressure test particularly 
useful for indicating discontinuities and local de- 
fects complete-surface-conversion coatings. The 
modified steam test useful quality-control test 
for filming treatments that are less protective than 
the surface-conversion types and for correlating 
changes operating practice with the susceptibility 
humid-storage stain. high degree skill not 
needed obtain dependable and reproducible results 
determine the relative resistance various 
galvanized materials humid-storage stain. 
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ROBERT POPE* 


THE DEVELOPMENT cathodic protection generator, which was used source direct cur- 
means rectifiers sacrificial anodes, rent. The anodes were made follows: 
anodes consisted steel rods, rails pipes driven 


laid the ground. Depending the amount No. Core Environment 
metal the anode and the current, replacement was Steel Rail None 
required few months few years. one in- Steel Rail Coal 
stallation, ground rods were driven into the Steel Rail 
ground foot spacing and the basis total Steel Rail Carbon Turnings 
metal was computed that the anode should operate 
Carbon Coke 
for least two years. was found, however, that Coal 
the rods began fail after two months due the 
fact that corrosion was concentrated the rods 
about inches below ground level, causing the rod rough approximation relative costs looked like 
sheet after separate the metal below the 18-inch point was this: 
useless. 
was realized that improved 
may found such cathodic protection Core 6.00 6.00 6.00 $10.40 $10.40 $10.40 $10.40 
were practical. This need was Connection 1.00 600 600 6.00 
felt more strongly cable com- Env. 2.00 3.00 10.00 10.00 200 
panies than pipe 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 
ngs. The cause they did not have large scrap Total $12.00 $14.00 $15.00 $22.00 $31.40 $24.40 $23.40 $21.40 
than Carbon seemed present the 
best possibilities for anode material. The National Resistance measurements were made immediately 
Carbon Company was contacted learn what after installation and these were checked two weeks 
kill shape carbon was available and appeared Measurements were repeated after three 
results that electric furnace electrodes were best suited. months and again after six months, Several methods 
Electrodes six inches diameter and five feet long measurement were used but the current-voltage 
were obtained for tests. measurements were most indicative relative use- 
was visualized that steel electrode called the Results showed: 
78, called environment, might have long life the 252 420 248 244 310 252 
contact acted metallic contact and Mos. 25.7 196 214 160 508 266 
940. the steel-carbon cell did not destroy the steel too Mos. 19.3 15.7 163 102 11.9 21.5 
rapidly. The National Carbon Company had ma- 
(1943) terial which they called carbon turnings which could will observed that the carbon 
and coke environments gave best performance 


used environment. 


hodi and the iron cores with these environments did 
experimental anode was installed well. Coal seemed cause increase re- 


Steel protection installation near Morristown, sistance. 

January 11, 1932. The experimental anode supple- appeared that the lease the property would 
mented the regular iron anode but was sufficiently renewed the owner and arrangements 

-149 from minimize its effect. Eight anodes were made move the experimental anodes an- 


32nd installed obtain variety core and en- location near Woodbridge, This provided 


materials. All cores were five feet long opportunity inspect the cores. The iron cores 
and were laid parallel trenches about feet long from anodes and were practically good 

with 20-foot separations. The carbon cores had 3-inch they were installed. view the frequent 

equire the regular anode the 

threads the ends and brass plugs were made placements required the regular anode 


rotection system, this was much better showin 
into these ends and connect wires from the 
than was expected. The carbon cores from anodes 


and were perfect condition. The steel rails from 

kThe last of a series of six articles on early developments in cathodic ‘ a = 7 Eas 
Protection and corrosion protection measures on underground anodes 1 and 2 show ed heavy peciiausaians and the rail 

from anode looked its life would have been 


* Formerly with Bell Telephone Laboratories, Murray Hill, N. J., 2 ‘ > 4 
now, Box 231, Quakertown, R.D. Pa. two vears. The rail from anode was somewhat less 
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corroded but this was due the fact that took 
less current. Coal apparently provided protection 
for the iron core. Similarly, the carbon cores from 
anodes and showed some deterioration indicating 
that they would ultimately consumed even though 
this would take years. The iron and carbon cores with 
carbon and coke environments showed too little 
action indicate any limited life. 


The anodes were re-installed the edge 
pond, but finer coke was used instead coal. 
Measurements were made and was planned in- 
spect the cores after couple years. However the 
water level the pond had been raised and was 
not practical excavate the anodes. Nevertheless, 
the experience showed that coke and carbon environ- 
ments prolonged the life iron steel cores and 


this type anode was used for years the 
System. 

The National Carbon Company began producing 
carbon rods specially for use anodes. Among the 
first ones were rods about diameter and 
three feet long. Some these gave good life. An- 
other type consisted 2-inch pipe about five feet 
long, pointed one end. slender carbon rod was 
the pipe and the space between the rod and pipe 
was filled with carbon particles. lead from the rod 
was brought out near the top which had driving 
cap. The idea was drive the pipe into the ground 
and use anode. When the pipe corroded the 
carbon anode would remain. Some trouble was ex- 
perienced due breaking the carbon rod when 
the pipe was driven into hard soil. Later, the 2-inch 
80-inch carbon anode was brought out and still 
later, graphite and graphite rods were developed. 
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Second Interim Report Technical Unit Committee T-4B Corrosion Cable Sheaths 


Tests and Surveys for Lead Sheathed Cables 
the Utilities Industry 


Compiled Task Group T-4B-3 Tests and Surveys« 


INDEX SUMMARY 
Questions Replies Begin Page 
Types Surveys 


you make preliminary surveys before placing buried 


lead cable, the initial cable conduit?......... 448 

What tests and observations are included the prelim- 
you have routine survey procedure for existing 
baried cable and cable 448 


How frequently are routine surveys made and what per- 
centage manholes test points are entered during 
the surveys? 

c.Does your survey procedure include both voltage and 
current measurements? 448 

Are the measurements adequate for non-stray current 


What you consider special surveys? Under what cir- 


you make duct surveys? Please describe the method. 
Are these surveys used forecast trouble areas are 
they used determining and correcting corrosion condi- 


Can you submit copies test and survey specifications 


Instrument and Equipment 


you use the same instrument for testing stray cur- 
rent and non-stray current areas?...... 453 
What are the voltage ranges your 


d.Do you find need for low voltage range the der 
0.5 millivolt? 

measurements are made current flow between cable 
sheath and test electrode the duct, what instrument 

What method you use for determining resistance be- 
tween cable sheath and earth, and between cable sheath 

What type recording instruments have you found 


you prefer the lead chloride type copper sulfate 


Chemical Corrosion 
How chemical condition (acid alkaline) detected 
and evaluated? 458 
Interpretation test data 
the analysis test data, how you determine 
whether corrosion condition does does not 
How you determine whether the corrosion condition 
caused stray currents (anodic)? Stray currents 
(cathodic) Concentration cells? (e.g. Differental aera- 
tion)? Galvanic action? Alternating current? Others?. 460 
you attempt correlate the severity the corrosion 
condition terms expected cable life? so, 
Miscellaneous 
your opinion, what type test requires further de- 


Have you any suggestions for Committee work?...... 462 


Howell, Public Service Electric and Gas Co., Maplewood, 
chairman. 


445 


Abstract 

Replies questionnaire prepared Task Group 
4-B-4 Tests and Surveys the National Associa- 
tion Corrosion Engineers are summarized. Answers 
are given questions practices used making 
corrosion surveys lead sheathed cables under- 
ground companies and electrolysis committees. 
Companies replying operate both communication and 
power cables. The replies reveal wide diversity 
practice among the companies. Considerable information 
techniques, instrumentation, criteria, materials 
and pertinent design and operating routine in- 
cluded. Some recommendations are made for improved 
materials, methods and future inquiry. 


Introduction 


UMMARIZED this report are replies ques- 
tions concerning methods companies and 


electrolysis committees making corrosion surveys 


lead sheathed cable underground. The answers 
reveal present practices and some extent indicate 
what measures these companies feel need ex- 
plored produce better data corrosive conditions 
and prove the success mitigative note- 
worthy that considerable part the work reported 
here was performed the committee when was 
headed Kulman, Consolidated Edison Co. 
New York and before became chairman 


Group Committee T-4. 


GENERAL INFORMATION 
Companies that replied the questionnaire are: 


Commonwealth Edison Company, Chicago, Illinois 

Department Water and Power the City Los Angeles, 
Los Angeles, California 

Philadelphia Electric Company, Philadelphia, Pennsylvania 

Consolidated Edison Company New York, Inc., New 

Boston Edison Company, Boston, Massachusetts 

The Cincinnati Gas Electric Company, Cincinnati, Ohio 

Consolidated Gas Electric Light and Power Co. Balti- 
more, Baltimore, Maryland 

The Detroit Edison Company, Detroit, Michigan 

Omaha Public Power District, Omaha, Nebraska 

Dallas Power Light Company, Dallas, Texas 

Dayton Power Light Company, Dayton, Ohio 

Ohio Edison Co., Akron, Ohio 

Illinois Gas and Electric Co., Davenport, lowa 

The New York Central Railroad Co., New York, 

New Orleans Public Service Inc., New Orleans, La. 

Illinois Bell Telephone Company, Chicago, 

New Jersey Bell Telephone Company, Newark, New Jersey 

Associated Telephone Co. Ltd., Santa Monica, Calif. 


q 
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The Denver Committee Electrolysis, Denver Metropolitan 
Area, Denver and Adjacent Suburban Territory, Colorado 
Joint Committee for the Protection Underground Struc- 
tures the East Bay Cities, Alameda and Contra Costa 
Counties, Calif. 

Postmaster General’s Department Australia (Telecom- 
munications Operations), Melbourne, Australia 

British Columbia Electric Co. Ltd. (Electric, Gas, Transpor- 
tation Operations), Vancouver, C., Canada 


Glossary Terms 


facilitate reading and understanding this report the 
following glossary electrolysis terms was prepared 
Committee T-4B-3 tests and surveys: 


Corrosion—Corrosion the destruction metal chemi- 
cal electrochemical reaction with its environment. 


Electrolysis Survey—Electrolysis surveys are comprised 
field tests and observations investigate: whether 
electrolytic corrosion condition exists along the route 
underground cables pipes, determine whether the 
cause (if the presence corrosion indicated) stray 
current galvanic current, determine the extent 
and severity the corrosion condition, and develop 
understanding the possibilities for the application 
mitigative measures. 

Preliminary Survey—Preliminary surveys are conducted 
disclose information buried metallic structures and en- 
vironment along the proposed route new cables for the 
purpose evaluating the corrosion condition and providing 
information which base protective measures. 

Such surveys may include information the location and 
operation electric railways, d-c substations, cathodic pro- 
tection installations and other equipment operating di- 
rect current. They may also include information the 
location other subsurface structures. Information from 
the electrolysis studies made companies operating under- 
ground structures the area may value revealing 
the nature and severity corrosion condition. 


Routine Survey—Routine surveys generally are made set 
intervals detect changes corrosion conditions caused 
changes railway operation major changes the 
underground cable pipe installations. 

The measurements made routine surveys may include 
potential differences between the structure and earth (bot- 
tom manhole, vacant duct soil) and between the 
structure and other subsurface structures, measurements 
current flow the structure and other measurements 
which may provide clues the existence corrosion 
condition. 

Special Survey—A special survey consists more detailed 
investigation determine the necessary mitigative meas- 
ures and made after preliminary survey, routine survey 
sheath failure has indicated active area corrosion. 
Data for special survey may include all the informa- 
tion collected previous surveys supplemented such 
other tests may required identify the cause the 
corrosion condition and the efficacy means for its miti- 
gation. 

Joint Survey—A joint survey may electrolysis survey 
conducted two more companies operating subsurface 
structures area subject corrosive conditions with 
the purpose mind arriving mutually acceptable 
mitigation measure which may maintained jointly 
one the companies under prearranged agreement. 


Duct Survey—A duct survey made determine the elec- 
trolysis conditions any portion multiple duct con- 
duit system. 

The usual method conducting duct survey push 
pull lead electrode through vacant duct and record, 
for various positions the electrode, the following meas- 
urements, potential between the operating 
cable and the duct electrode using high resistance volt- 
meter, current milliamperes between the operating 
cable and the duct electrode using low resistance milli- 
ammeter, and resistance ohms between the operating 
cable and the duct electrode using ground megger its 
equivalent. The test results are usually plotted graphical 
form facilitate analysis the data. 


Data Interpretation— Data from electrolysis surveys, properly 
interpreted, provide basis for recommending corrective 
measures. Using techniques engineering analysis and 
guided previous experience, the engineer interprets the 
data terms cause, extent and severity the corrosion 
conditions, and proposes economical methods correction. 
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Stray Current Area—A stray current area defined 
area which the potential difference between the 
ground structure and earth and the currents the under. 
ground structure are controlled largely leakage current 
from the sources stray current. 

Where the sources stray current are street railways, 
mine railways, d-c elevators, 3-wire Edison d-c systems, 
welding plants other d-c equipment the potential 
ence between structure and earth and the current the 
structure will show variation and recording instruments 
will helpful identifying the source stray current, 
Where the stray current source cathodic protection 
system, the interfering effect from the cathodic protection 
system can determined turning the cathodic 
tion system and off, the same time observing the 
effect the potential difference between structure and 
earth and current flow the structure. 


Non-Stray Current Area—A non-stray current area defined 
area which the potential difference between the 
structure and earth and the currents the structure are 
predominantly galvanic origin and not the result 
operation d-c electric equipment. 


Note: should noted that large areas may exist that can 
classified both stray current and non-stray current 
area, since stray and galvanic currents may 
This particularly true areas within adjacent 
large cities. 


Abstract Questionnaire Tests And Surveys 


This abstract the replies the questionnaire 
tests and surveys covers the practices com- 
panies and electrolysis committees concerned with 
corrosion lead sheathed cable. These were electric 
utilities, telephone and telegraph companies 
railroad. The scope the study 
practices with respect tests lead sheathed 
cables underground ducts and buried the earth. 
attempt was made obtain information test- 
ing methods used some the companies their 
buried steel and cast iron pipes. 


Section A—Types Surveys 


A-1—Only ten percent the companies reporting 

make any attempt preliminary survey for 
either buried cable conduit lines. wide variety 
tests and observations are made. The more com- 
mon are soil resistivity, and moisture content, 
with type soil, chemical composition and 
history less frequent considerations. 


A-2 percent those reporting make 
tine surveys their installed cable plant. Four 
panies make routine surveys. The surveys are 
ducted intervals years, with the shorter 
period The coverage ranges from 100 
percent per survey, with average coverage 
about one-third the system each two years. 
proximately percent make only potential surveys, 
even though percent consider advisable 
tain both potential and current values. Only 
cent the companies believe their survey 
adequate for non-stray current areas addition 
stray current areas. Sixty- five percent 
advisable include inspection the manhole 
hardware, etc., time survey. 


A-3—Eighty-five percent the answers 
that special surveys are considered the 
and observations involved investigating know! 
corrosive area, corrosion failure. The 
consider them surveys requiring special 
equipment technique. Fifty percent the 


ai 

0 

no 
CO: 
the 
ing 

pre 

bet 

val 

dic 

vol 

the 

pe ard 
equ 
elec 
cell 


ined 
the under- 
the 
Current 


railways, 
itial 
rent the 
nstruments 
current, 
protection 
protection 
serving the 
ucture and 


defined 
etween the 
ructure are 
result 


ist that can 
ray current 
adjacent 


Surveys 
com- 
rned with 
electric 
ies anda 
present 
sheathed 
the earth. 
test- 
their 


urvey for 
nore 
content, 
corrosion 


make 
Four 
are 
shorter 
surveys, 
ible ob- 
nly 
procedure 
addition 
consider 
manhole 


indicate 
the tests 
know! 


test 
the tests 


December, 1954 


are made indicated known corrosive areas and 
percent involve problems with other utilities, 
with d-c railway systems. 


A-4—The replies indicate that percent the 
companies make duct surveys, with percent taking 
measurements involving potential, current 
sistance relative the duct electrode and percent 
making only duct potential measurement. These 
measurements are used forecast trouble only 
percent the surveys; percent the readings 
are obtained determine corrective measures rela- 
tive corrosive conditions. 

The tests are made using lead electrode and 
test circuit similar method used Consolidated 
Edison New York. The duct values are obtained 
intervals ranging from feet. 


A-5—Copies test survey specifications are avail- 
able from percent the companies, the remainder 
have forms specifications available. 


Section B—Instruments And Equipment 


B-1—The high resistance voltmeter most favored 
for field use apparently range between 50,000 
and 200,000 ohms/volt, with ranges .05-.1-.5-5-10 
volts. The low resistance voltmeter-millivoltmeter 
from 300 1000 ohms/volt, with ranges .005-.01- 
volts. This listing does not im- 
ply that all these ranges are commonly provided 
any single instrument. 


Seventy percent the replies indicate the same 
instruments are used for testing both stray and 
non-stray current areas. Slightly less than half the 
companies see need for instrument with 0.5 
millivolt range. 

B-2—Forty-five percent the replies indicate that 
the use low resistance milliammeter with ranges 
ma, satisfactory instrument for measur- 
ing current flow from cable sheath test electrode 
duct. There not enough correlation the re- 
plies specify particular instrument. 

B-3—Forty percent the companies apparently 
prefer ground megger for measuring the resistance 
between cable sheath and earth another utility. 
Another percent use the battery and voltmeter 
method, obtaining either structure-to-earth change 
structure-to-structure change with measured 
value current. The remainder the replies in- 
dicate such measurements were not obtained. 


B-4—The No. 524 Bristol recorder, 10,000 ohms/ 
volt, has apparently proved very useful instru- 
ment where 24-hour chart records are desirable. The 
General Electric Type CD-1 and the Esterline and 
the Evershed (British) are mentioned having ad- 
special cases. 

B-5—A test electrode lead apparently stand- 
ard for field tests lead sheathed cables. The ac- 
cepted sizes are roughly 6-inch 6-inch plates (or 
surface area) for measurements ad- 
inch lead sleeve scrap cable used for reference 
the duct. 

Sixty-five percent the replies indicate the half 
tell electrode common use for measuring 
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the potential cable conduits, buried cables, steel 
pipes and ground rods with respect the earth. The 
copper sulfate half cell preferred the lead chlo- 
ride for potential earth measurements all struc- 
tures except cables conduits which case the 
lead chloride cell preferred. 


Section C—Chemical Corrosion 


C-1—In the evaluation chemical conditions (acid 
alkaline), was found that: percent the de- 
terminations are made laboratory, percent 
the use paper the field and percent are 
given preliminary diagnosis from field examina- 
tion. The type corrosion product usually char- 
acteristic the instigating cause the corrosion. 


Section Test Data 


D-1—The answers this questionnaire show that 
the present time the determination 
whether corrosion condition does does not exist 
very much matter personal evaluation. Low 
resistance electrolyte (hence low structure-to-earth 
resistance), positive potential structure earth, 
magnitude and duration the period positive po- 
tential exposure, these, and many other factors are 
involved evaluating the corrosive environment. 
Measurable current loss duct structure, combined 
with low electrode-to-duct resistance, indica- 
tion corrosive environment. 


D-2—The question differentiating among the 
various types corrosion that can occur under- 
ground structure difficult abstract from 
variations opinion. general, stray current ex- 
posures are characterized measurement fluctuat- 
ing values positive range with respect polarity 
and current loss. With respect lead, cathodic cor- 
rosion occurs alkaline environment with 
polarity undetermined high negative value. Red 
corrosion products are indication this type 
attack. Concentration cells (e.g., differential aera- 
tion) are determined investigation local 
conditions, examination failure specimens and the 
absence predominant stray current condition. 
Galvanic action primarily attack from metallic 
couple; such copper-lead, new old lead, lead 
iron alkaline environment, etc. Alternating cur- 
rent generally not considered corrosion hazard. 


the attempt correlate the severity the 
corrosion conditions terms cable life, six replies 
indicate that from correlated duct surveys known 
failure locations expected cable life can estimated 
from the field test results. obvious from the 
answers this question that experience and cable 
records are important part the correlation 
field data for estimation cable life. The majority 
opinion that cable life cannot determined any 
method evaluating the severity corrosive con- 
ditions. 


Section E—Miscellaneous 
tests study requiring further 


alternate method for determining corrosive con- 
ditions ducts 


2 


Corrosion grounding wires induced a-c cur- 
rents 

Method filtering a-c the metering circuit 

More detailed clarification over-the-ground sur- 
vey methods 

Further development the construction and use 
lead chloride half cells 


for future committee work: 

Investigate a-c corrosion problem 

Determine maximum cathodic potential for lead 

Determine how reversals polarity stray cur- 
rent affect the severity corrosion 

Standardize test and survey procedures 

Development reference electrode with the same 
solution potential clean lead 


SUMMARY REPLIES 
QUESTIONNAIRE 


Section A—Types Surveys 
Question 
you make preliminary surveys before placing 
buried lead cable, the initial cable conduit? 
What tests and observations are included the 
preliminary survey? 


Company 

No. buried lead covered cables the system. 

general not make preliminary surveys 
all cable installations. However, the design our 
high voltage cable lines, both 34.5 and 138 kv, 
consider what effect the cable route, depth con- 
duit soil waters, etc., will have the lead cable 
sheath. 
Soil surveys are sometimes made during the plan- 
ning stage. During construction the conduit line 
gather soil samples determine the type soil, 
moisture content, and resistivity. 

No. 

Generally no. Preliminary surveys made only be- 
fore installing important tie feeder cables ducts, 
before installing coated pipes pipe-type cables. 
Potentials and currents are measured existing 
structures determine probable stray currents 
proposed cable line with view applying mitiga- 
tive measures. Duct surveys may made locate 
low resistance ducts for purpose specifying 
jacketed cable installation. 

general, preliminary surveys merely consist 
report the past trouble rate and high sheath-to- 
earth potentials which may have been measured 
routine surveys the district being considered. 

No. 


No. 
No. 


Preliminary surveys are not made before placing 
cable. 
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No. Tests are made cable sheaths after instal- 
lation. 
Sheath gas and water pipe, earth, and all other, 
No. But are looking forward doing so. 
Duct survey. 


No. 

No. 

Not usually. 

Preliminary surveys are not made. 

No. 

No. 

No. 


Yes, make preliminary surveys jointly with the 
utility municipality contemplating the 
Soil survey, earth current surrounding struc- 
tures, chemical corrosion tests and corrosive history 
the area. 

general, preliminary surveys are not made the 
case cables installed conduits. Where main 
trunk cable being buried direct the ground, 
the practice carry out soil resistivity survey. 
addition the soil resistivity measurements, samples 
the soil are taken and measurements made the 
pH, resistivity and chemical composition. 


Question A-2 


you have routine survey procedure for exist- 
ing buried cable and cable conduit? 

How frequently are routine surveys made and 
what percentage manholes test points are 
entered during the surveys? 

Does your survey procedure include both voltage 
and current measurements? 

Are the measurements adequate for non-stray cur- 
rent well stray current conditions? 

Does the survey include inspection manhole 
hardware, 


Company 

Yes. 
attempt make potential survey over the 
entire system once year and this survey obtain 
sheath voltage readings between and 
cent the manholes. 
Voltage measurements only routine potential 
surveys. 
Measurements are not adequate for non-stray 
rent areas. 
Hardware and condition manholes noted 
water conditions permit inspection. 

the low voltage cables, make routine 
vey soon possible after they are installed. How- 
ever, this only includes cables within stray railway 
current areas. have not made very many surveys 
the residential underground cable systems. All 
our 138 and interconnected 34.5 cables are pro 
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tected cathodic protection (approx. 103 miles 
138 cable). After the cathodic protection system 
put into operation make complete potential 
survey with the lead electrode and copper sulfate 
electrode each manhole and adjust the rectifier 
output until reach average potential 0.2 
volt negative the lead electrode 0.8 volt nega- 
tive the copper sulfate electrode. potential chart 
made for each line showing current and voltage 
required each rectifier. 
b.A routine survey the 138 cathodic protec- 
tion systems made about every five years, with 
from 100 percent the manholes tested. Once 
each year current and voltage survey made 
each drainage bond and reverse current switches are 
inspected every days. Rectifiers are inspected 
least three times year and current adjusted 
predetermined amount. 
Yes. 
Yes. When find unusual conditions investi- 
gate further. 
find bad hardware, reported the en- 
gineer. However, special effort made examine 
and report each piece equipment. 

Yes. 
Routine surveys are made bulk power 
transmission lines only. They are made approxi- 
mately every three years these lines and include 
tests each manhole. 
Yes. 
The measurements will also generally indicate non- 
stray current conditions such galvanic exposures. 
such cases more elaborate local tests are made 
analyze specific conditions. 
Yes. 

cables conduit, yes. For pipe-type cables, 


Tie feeder cables are surveyed 3-year intervals, 
with approximately percent manholes entered. 
Pipe cables are surveyed annually, with all manholes 
entered. rule, longer make periodic sur- 
veys the duct lay cables (other than tie feeders) 
since the conditions have become pretty well stabi- 
lized New York following the removal trolley 
lines. However, drainage connections are checked 
3-year basis. 
includes partial duct explorations, where 
sheath voltage referred duct, duct electrode cur- 
rent and resistance are measured. pipe-type 
tables, coating resistance measured. Potentials 
cables and pipes are measured earth 
surface structures. 
Yes. 
Usually manhole hardware not inspected elec- 
trolysis test crew. unusual condition found, 
and investigated others. 

Yes. 
surveys cable and conduit are made 


yearly manholes selected because proximity 
railway substations, reports cable failures 
over period years concentration important 
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cables. addition, 24-hour chart drain current 
taken annually each our natural forced 
drainage locations. 
The survey procedure consists measurements 
the potential from the cable sheaths earth and 
other underground structures. The voltage drops 
from manhole manhole are measured indicate 
the direction current flow and establish the earth 
voltage profile. 
Since the critical measurement that potential 
from cable sheath earth feel that the measure- 
ments are adequate for both stray and non-stray 
currents. 
Except cases extreme deterioration, note 
made the condition manhole hardware. 

Yes. 
Surveys are made twice year, entering percent 
manholes. 
Voltage only. 
Yes. 
No, manhole hardware covered other routine 
inspections. 

Yes. 
set period between surveys. Approximately 
percent the manholes are entered. 
Yes. 
Yes. 
No. 

have routine survey procedure for existing 
buried cable. 
Routine surveys are made cable conduit, ap- 
proximately once per year, during 
months. 
Normally these surveys are limited voltage 
measurements only. If, however, appreciably positive 
conditions exist, current measurements are made. 
The survey does not include the inspection the 
manhole hardware, condition cable joints, bonds, 

annual joint stray current survey made which 
checks about percent our manholes. 
The survey includes only voltage measurements. 
This survey not considered adequate for non- 
stray current areas. 
Manhole hardware not inspected survey. 

Yes—for cables conduit. 
All manholes are tested annually—some more fre- 
quently. 
Surveys present have included only voltage 
measurements, but intend take both current 
and voltage measurements well test for stray 
current conditions. 
Measurements not segregate the non-stray cur- 
conditions from the stray current conditions but 
give the effective voltage ground. 
Our present inspection includes manhole hardware 
and lead sheath. 

Yes. 
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All manholes. 
Voltage measurement only. 

think they are. 


Not now. Are initiating such. 

Probably once five years. 

Yes, with duct survey included. 
Yes. 


a.No. 

Yes. 
Scheduled for every two and complete 
survey all manholes. 
Yes. 
Yes. 
Yes. 

a.No. 

P 
Routine surveys are made under more less 
standard procedure. 
These surveys are made every year and include 
every other manhole test point the area. 
Both voltage and current measurements are taken. 
The above measurements are made both stray 
and non-stray current areas, but high resistance 
meter and lead chloride half cell are used for 
voltage measurements non-stray current area 
and low resistance meter with lead plate used 
the stray current areas. 


The manhole hardware, the cable bonding and the 
condition the lead cables are inspected each 
manhole entered for corrosion testing work. How- 
ever, the manholes are not pumped out for inspec- 
tion work only the tests are made with the natural 
water level the manholes. 

Cables conduit. 
percent annually. 
Voltage and current. 
No. 
Yes. 

No. 
Cooperate with other companies making surveys 
our areas. 
Yes. 
Yes. 

Yes. The Mountain States Telephone and Tele- 
graph Company, Long Lines Department Ameri- 
Telephone and Telegraph Company and Western 
Union Telegraph Company have routine survey pro- 
cedures. 
Annually every 3rd 5th manhole depending 
the area. The Public Service Company Colo- 
rado Electric Department has made several annual 
surveys but does not have any routine procedures 
connection with these surveys. 
Yes. All do. 
date, adequate measurements for non-stray 
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Vol. 


current have been used within the area cov ered 
this committee except that the Long Lines 
ment A.T. Co. has applied measurements 
this type its cross country buried cables which 
enter this area. 

Yes. 


Our routine surveys consist semi-annual drain- 
age and cross bond surveys cables carrying train 
current and galvanic current. 
All bonds are given ten minute current and/or 
voltage check mid-year and 24-hour current 
and/or voltage check the end the year. 
Yes. 
These tests are adequate for measuring stray and 
non-stray current. 
Manhole hardware inspected visually whenever 
hole entered for tests. 


the general practice carry out routine surveys 
all cables within the influence stray traction 
currents. The frequency the surveys depends, 
some extent, upon the size the system and staff 
availability, but the frequency not less than once 
two years aimed where known traction 
conditions are generally stable and six months where 
there possibility conditions altering. Only 
selected manholes are used test points for these 
routine surveys. The location these test manholes 
has been determined, experience 
testing, represent the conditions the cable run. 
the average, test manholes would represent about 
one four manholes. The survey procedure mainly 
concerned with voltage measurements between the 
cable and earth plate over period hours. 
Short period measurements both voltage and cur- 
rent flow are carried out short period basis 
twenty minutes half hour. non-stray current 
areas the current measurements have more sig- 
nificance than voltage, these cases has been 
found more difficult establish zero datum line 
for the voltage measurements which may often 
less than 200 millivolts the ground stake. 

the practice carry out manhole maintenance 
which aimed primarily detecting, advance, 
possible cable failures due faulty jointing 
cipient intercrystalline fracture. the same time, the 
condition cable bearers and other manhole 
ware noted. 

V 

Once year survey made all the manholes. 
Only voltage surveys are made the case 
measurements are made sheaths. 

The measurement indicated voltage 
accepted adequate far for and cables. 
Stray currents remain our main concern; these 
urements are not adequate for non-stray 
The presence possible cell action determined 
recording instrument for 24-hour period. 

The survey includes the inspection manhole 
hardware. 
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Question A-3 
What you consider special surveys? 
Under what circumstances are they made? 
Company 

Duct surveys and any measurements made addi- 
tion the routine potential surveys determine the 
extent and severity unsatisfactory condition lo- 
cated the potential surveys. Special surveys are 
made locations where cables have failed due 
corrosion and areas where cables have been re- 
moved due system changes and found cor- 
Also, joint investigations made with repre- 
sentatives other companies. 

Each cable failure calls for special survey which 
may local cover large area. some our 
cables are making special studies the in- 
duced a-c sheath currents. Also temperature and 
cable movement tests are made the electrolysis 
test crews. 

Special surveys include surveys made lower volt- 
age cables (below kv) where corrosion failures 
cables indicate trouble spots, Duct surveys and sur- 
veys run down local galvanic conditions are also 
considered special surveys. Other special surveys 
determine interference effects are made cooperatively 
with foreign utilities who are planning cathodic pro- 
tection bonding correct troubles their systems. 


Special surveys are considered investigations 
requiring high degree analysis, more specialized 
instruments testing technique and skilled person- 
nel capable interpreting the results, directing the 
investigation and suggesting corrective measures. 
They are made investigate causes cable failure, 
obtain data for design corrective measures, 
adjust cathodic protection and drainage installations 
and investigate corrosion conditions jointly with 
other utilities. 

Special surveys are made areas which the 
trouble rate suddenly increases and periodically along 
the route our more important tie lines. 


consider special surveys those which appear 
involve unique corrosion problem which re- 
quire unusual equipment methods. 

Special surveys are practically the same routine 
surveys except that they are more detailed. Special 
surveys are made new cable lines, trouble loca- 
tions, areas where changes are being made the 
railway system, potential trouble 
vealed routine surveys and other suspected areas. 

Special surveys are conducted such cases that are 
the Technical Committee the Detroit 
Committee Electrolysis and are acted upon 
that group, jointly. 


Special surveys are made individual utility 
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check suspected bad conditions their own plant 
recheck joint survey data. 

Special surveys have been made after routine inspec- 
tions tests have indicated that corrosive conditions 
exist. 

After cable failure and sheath corrosion present. 

Duct voltage and current surveys where failures oc- 
cur where corrosion evidence when cable 

have special surveys made outside engineer- 
ing firms that have staffs for this purpose. 

Locations affected where previously protected. 

Any survey made sheaths usually special sur- 
vey and made following location severe corro- 
sion sheaths. 

P 
special survey the name given all investiga- 
tions other than routine survey. 

Special surveys are made determine the mitiga- 
tive measures necessary correct corrosion condi- 
tion disclosed the routine survey. They are also 
used discover the cause and remedy condition 
sheath failure has occurred. Special surveys 
are made determine the effect changes the 
cable plant the removal rearrangement other 
subsurface structures the area. This type survey 
might made after the installation new gas, oil 
water pipe line the abandonment addition 
d-c substation. 

Surveys made conjunction with sheath failures, 
design drainage systems, detailed tests when 
routine surveys indicate undesirable potentials 
current. 

Made small areas where find evidence elec- 
trolysis. 

Any surveys, not routine are considered special. 
They are made when routine surveys indicate dan- 
gerous areas, failure occurs. 

Cathodic protection station installation surveys for 
the protection structures serious corrosive 
condition. Surveys determine the cause cable 
and pipe failures and the corrective measures 
taken. Investigation commercial complaints 
corrosive action. 

Special surveys are usually associated either with 
cable failure with the design electrical drainage. 

special survey made when: Excessive positive 
negative potentials are observed cable sheath; 
unexplained heavy currents are observed drain 
resistor cathodic rectifier unit; the potential 
cable sheath with respect neighboring struc- 
ture noticed abnormal. 


= 

‘ 
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Question 

you make duct surveys? Please describe the 
method. Are these surveys used forecast trouble 
areas are they used determining and correcting 
corrosion conditions specific location? 


Company 


make duct surveys. lead sleeve approximately 
inches diameter and foot long placed 
wooden conduit rod with well insulated, stranded 
trailing wire attached. This lead slug pushed into 
vacant duct and series voltage and leakage 
current readings are taken 4-foot intervals along 
the duct between the cable sheaths the manholes 
and the lead electrode. switching kit used which 
contains dry cells, resistances, switches and binding 
posts. Two voltmeters are used with this kit: One 
for measuring potentials and one for measuring leak- 
age current. The dry cells are used apply voltage 
between the sheaths and test electrode, from which 
readings the resistance between the cable sheaths 
and test electrode may calculated. 

The duct surveys are used forecast trouble areas 
and determine and correct corrosion conditions 
specific locations. 

only make duct surveys locations where have 
had cable failure unusual nature. use the 
same method used the Consolidated Edison 
Co. New York. 


Yes. Procedure rod the duct, lead test 
electrode through, and five-foot intervals measure 
voltage exposure cables adjacent ducts, current 
leakage from test electrode environment and re- 
sistance from the test electrode adjacent sheaths. 
These surveys are used only for determining and 
correcting corrosion conditions specific location. 

Duct surveys are made accordance with method 
described Gorman (AIEE Transactions, Vol. 64, 
1945). Complete duct surveys are made pulling 
electrode through vacant duct; partial surveys 
feet pushing electrode into vacant duct. 
are using the partial duct survey forecast trouble 
areas. 


Duct surveys are made pulling lead slug 
through the conduit and measuring its potential with 
respect lead plate immersed the manhole 
water five-foot intervals. general, these surveys 
are made determining and correcting corrosive 
conditions specific location. 
Yes, duct surveys are made pulling test slug 
through spare duct and recording current flows 
and potentials 10-foot intervals. Duct surveys are 
used determine and correct specific corrosive 
condition. 

Yes. one foot slug made cable sheath with 
trailing wire pushed through vacant duct. 
bottom duct, available, preferable.) periodic 


spots, the following measurements are made between 
the cable sheath and duct slug. 


Voltage—measured with 62,500 ohms per volt 
meter. 


Leakage Current—measured with low resistance 
milliammeter. 


Resistance—measured with 500 volt ground meg- 
ger. 

Duct slug tests are made troubled areas and sus- 
pected areas. 


Comparatively seldom. correct corrosion condi- 
tions specific location, calomel half-cell 
pulled through adjacent empty duct evaluate 
existing conditions. 


Duct surveys are not made. 


have not made duct surveys. probably will 
the near future order correct corrosive condi- 
tions. 

No. 

Yes. follow the method outlined Mr. 
Gorman’s paper January 1945. 
Both. 

general, not make duct surveys, Where 
trouble occurs have outside engineering firm 
make study this specific location. 

Yes, duct slug potential current method correct 
electrolysis conditions specific location. 

Occasionally made, pulling lead slug through duct 
cases where unexplained sheath corrosion exists. 


Not made frequently. 


Duct surveys have been made and are used ex- 
plore the conditions existing the duct line between 
manholes. They are usually used after sheath fail- 
ure has occured between the manholes and the meas- 
urements the manholes not indicate the cause 
the failure. 

The duct surveys are made measuring the 
cable-to-electrode potential, 
age current and the cable-to-electrode resistance 
2-foot section lead armor sleeve pushed 
through the duct from one manhole the other with 
test lead fastened the electrode. The electrode 
stopped every four feet for measurements. 

Recently another method has been used that 
ises value determining what occurring 
the duct between the manholes after trouble has 
been experienced the conductors inside the cable. 
the past after the new section cable had 
spliced the defective section was then pulled out for 
examination. Then the duct electrode 
this vacated duct and the above mentioned 
urements taken. 

This method has not been entirely satisfactory 
cause there has been some doubt that the electrode 
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was establishing the original condition the envi- 
ronment that existed the cable while the corro- 
sion was taking place. 


making the measurements using the undis- 
turbed and isolated defective cable section the 
electrode, the data obtained are believed more 
accurate picture the conditions. 

date this has been done four defective sec- 
tions widely separate areas, including both stray 
and non-stray current conditions and each case 
the prediction made the nature the trouble, 
either from corrosion some other cause, was correct. 
This believed possible because the environ- 
ment surrounding the defective sheath has not been 
disturbed and the true condition current loss 
pick can determined. 

Rarely. 

No. 

The Public Service Co. Colorado has made duct 
surveys. duct slug These surveys were 
made specific location determine corrosion 
conditions. 

Yes, make slug tests and slurry tests ducts 
determining and correcting corrosive conditions 
specific location. 


few duct surveys have been made but satis- 
factory conclusions have yet been drawn from these 
tests. One the main problems the provision 
duct exploring electrode. Further investi- 
gations are present hand this connection. 

V 
make duct surveys our circuit cables. 

The method used described Gorman. 
electrode, piece 2-inch lead cable foot long, 
pulled through the wettest spare duct. Instead 
using rope, No. weather-proof Neoprene-cov- 
ered, stranded wire provides the electrical connection 
the electrode well the means pulling 
through the duct. 

All the circuit duct runs between manholes 
are “wired” this manner. 

The duct survey provides information forecast 
trouble areas and check conditions after cathodic 
protection has been applied. 

Question A-5 
Can you submit copies test and survey specifica- 
tions this committee requested? 


Company 


No. not have test and survey specifications. 
Yes. 
have standard test and survey specifications. 
Every case considered individually. 


not have standard test and survey specifica- 
tions. 

Although formal specifications exist, resume 
our methods could furnished. 
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Yes. 
Don’t have. 
The form used joint survey work available 
upon request. 
have published test and survey specifications. 
Not available. 
Yes. 
Not this time. 
Test sheet attached. 
have none. 


Our tests and survey specifications follow general 
the ones used throughout the Bell System and can 
made available the committee requested. 

Yes. 

Would glad for anything new may 
do. Have nothing shape past surveys. 

Yes, from some companies. 

The distribution specifications and Committee lit- 
erature must approved the general committee 
which meets only once year unless under special 
call. 

Yes. 


can supply test and survey specifications. 


Section B—Instrument and Equipment 
Question B-1 


What you consider high resistance volt- 
meter 

you use the same instrument for testing 
stray current and non-stray current areas? 

What are the voltage ranges your instruments? 

you find need for low voltage range the 
order 0.5 millivolt? 


Company 

100,000 ohms per volt and above. 
Yes, for routine potential surveys. 
Routine potential surveys: 250-0-250, 50-0-50, 10-1- 
10, 5-0-5 and 1-0-1 volts; 5000-0-5000, 100-0-100, 50- 
0-50, 10-0-10 and 5-0-5 millivolts. Special 20-0- 
20, 10-0-10, 2-0-2, 1-0-1 and 0.2-0-0.2 volts 50-0-50, 
5-0-5, 1-0-1, 0.5-0-0.5, 0.1-0-0.1 and 0.05-0-0.05 volts. 
Not the present time. 

get very good results with the Sensitive Re- 
search Instrument Corp. voltmeter with resistance 
500,000 ohms per volt. For recording used the 
Bristol Recording Millivoltmeter 10,000 ohms per 
volt. 
Yes, and others depending what are look- 
ing for. 
Bristol Recording Millivoltmeters (10,000 ohms) 
Scale: 2.5-10-50-100-500 volts. Sensitive 
Research Instrument Corp. Voltmeter (500,000 ohms) 
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Seale: .05-.10-.50-1-2-10 volts. Weston Model 56, 
Double Face, Volt-Millivoltmeter, Scale: 5-10-50- 
100 MV-5 volts (300 ohms), Scale: 1-2-5-10-50-250 
volts (1,000 ohms). Weston Industrial Circuit Tester, 
Model 785 (20,000 ohms). Miller Multi-Combination 
Meter, Model for corrosion and cathodic protec- 
tion testing. 

Vibroground Model 255, Associated Research, Inc., 
Scale: 0-3, 0-30, 0-300, 0-3000 ohms. Weston Model 
280 D.C. Voltmeter, Scale: 0-4 volts. Weston Model 
633 A.C. Ammeter (Snap On), Scale: 10-25-50-100- 
250-500 amps. Weston Model D.C. Voltmeter, 
Scale: 0-600 volts. Weston Model 155 A.C. Volt- 
meter, Scale: 150 and 300 volts. 

Special Instruments: Three separate A.C. voltmeters 
one case, Scale: 1-volt; 25-volt. A.C. Filter 
for Bristol Recording Milli-voltmeters, 1.75 Henry 
choke across mfd. -600 WVDC Condenser, volt. 
A.C. Rectifier for Bristol Recording Millivoltmeter, 
Scale: 10-25-50 volts D.C. when connected 2.5 
scale Bristol Recording 

Yes times. 


least 20,000 ohms per volt. 
Not necessarily. This depends circumstances. 
One millivolt 300 volts d-c, and all intermediate 
ranges. 
Yes. 
400,000 ohms per volt. 
Usually. 
High resistance voltmeter has 1-0-1 and 5-0-5 volt 


ranges. Other instruments have minimum ranges 
millivolts and maximum ranges 250 volts. 
No. 

For all measurements use 10,000-ohm-per-volt 
voltmeter with center zero and voltage scales 
and 100 millivolts and and 100 volts. have 
need low-voltage range the order 0.5 
millivolt. 

10,000 more ohms per volt internal resistance. 
Yes. 
30, 300 volts full scale. 

50,000 100,000 ohms per volt for slug tests and 
lead chloride half cells. For copper sulfate half cell 
probably 500,000 ohms higher. 
Only have stray current area. 
Miller Multi-Combination Meter—Model B-2. Low 
resistance Millivolt-Voltmeter (1000 ohms per volt) 
.01, .05, .1, .5, and volts. High resist- 
ance Voltmeter (62,500 ohms per volt) .05, .1, .5, 
and volts. Westinghouse Type PX-5 (2,000 
ohms per volt), .005, .05, .1, .5, and volts. 
Both the preceding meters have center zero scales. 
No. 
not use high-resistance voltmeter. 


Our Weston voltmeters, 400 ohms per volt, have 
range from millivolts volts. 
Certain conditions warrant low voltage scale 
0.5 millivolt. 

50,000 ohms per volt considered high-resistance 
voltmeter. 


The same instrument used stray 
stray current areas. 

Instrument used Weston Model Electrol- 
ysis Millivoltmeter, zero center, scales 5-10-50-100 
millivolts volts. Resistance 100 
ohms per volt. 

d.We have found requirements for 
range the order 0.5 millivolts. 


200,000 ohms per volt. 
Yes. 
Indicating Voltmeter (300 ohms per volt), .005-0- 
volts; .05-0-.1 volts; .5-0-10 volts; 50-0-100 volts. 
Indicating Voltmeter (on order), 200,000 ohms per 
volt; .2-0-1 volt; .4-0-2 volts; 2.0-0-10 volts. Record- 
ing Voltmeter (10,000 ohms per volt), 25, 100, 500 
No. 

20,000 ohms per volt. 
Yes. 
Zero center, 10-0-10 volts. 
No. 


1,000,000 ohms per volt. 
Yes. 
10,000 Bristol Recorders 2.5-0-2.5 mv; 10,000 ohms 
per volt. Weston—1.0 mv. 
rare occasions would useful. 

10,000 ohms per volt. 
Millivolt 1-2-5-50; Volt 1-2-5-50 and Milliamperes 
500. 
Yes. 

200,000 
Yes. 
Not for cable sheath work. 

P 
200,000 ohms per volt instrument considered 
high resistance volt meter. However, consider 
10,000 ohms per volt recording voltmeter 
resistance meter also. use 1000 ohms per volt 
and 2000 ohms per volt meter low resistance 
b,c. Low resistance meters are used the stray 
current areas and usually are Weston Model Volt- 
Millivoltmeters. The Weston Model has 1000 
ohms per volt and has two zero center 
one case. The scales are Volts 250, 50, 10, 
Millivolts de: 5v; 100, 50, 10, 

The high resistance meters are either 
Model 622 Sensitive Research Instrument Cor 
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poration’s meter, each having 200,000 ohms per volt 
and they are used the non-stray current areas. The 
Sensitive Research meter has single zero center 
movement with the following scales: Volts 10, 
.02. 

value measuring the millivolt drop multiple 
cable runs that the section cable the manhole 
over which the voltage drop taken rarely exceeds 
four feet; thus the deflection the millivolt scale 
the Model will very small unless large 
amount current carried the cable run. This 
especially true buried cables non-stray 
current area the current flow cables this 
category usually under one ampere. 


ohms per volt. 

c.5, 10, 50, 100 mv; 10, 50, 250 
Yes. 

200,000 ohms per volt. 

No. 

c..5 millivolts 250 volts. 

high resistance voltmeter. 

use the same instruments for making stray and 
non-stray current investigations. 

c.Our voltmeters have ranges from 0.5 
volts de. 

have definite need for low voltage range 
the order 0.5 mv. 

The high resistance voltmeter considered essential 
order eliminate the influence the earth plate 
resistance. For recording the Bristol Recording milli- 
volt meter 10,000 ohms per volt used. Satisfac- 
tory results have been achived with recording volt- 
meter manufactured Evershed London, with 
instrument resistance 3000 ohms per volt. This in- 
strument has advantage over the Bristol Recorder, 
that can set run continuously for hours 
and thus provide weekend readings without the need 
for change the chart during that period. 

non-stray current areas short period tests are 
used more extensively than Bristol Recording meter 
observations for hours. felt that the long 
period tests are not justified because the little 
added information that they give when used such 
cases. Various instruments are used, but the voltage 
covered extend normally from millivolts 
volts. Little use can seen for the low voltage 
the order 0.5 millivolt. 

ohms per volt movements seem satis- 
factory for manhole surveys with indicating and re- 
cording meters. 

ohms per volt instruments are used for 
duct surveys. 

The same instruments are used for testing stray 
current and non-stray current areas. 10,000 ohms per 
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volt—recorder range: mv, 2.5-0-2.5; 10-0-10; 250-0- 
250; volts, 1-0-1; 5-0-25, 25-0-25. 

Indicating instrument ranges: 10,000 ohms per 
volt—volts: 2.5-0-2.5; 10-0-10; 50-0-50. 500,000 
5-0-5; 50-0-50. 

yet have not had any need for 0.5 millivolt 
range instrument. 


Question B-2 

measurements are made current flow between 
cable sheath and test electrode the duct, what 
instrument used? 


Company 


Weston Model No. voltmeter. The millivolt 
scale used with shunts which are located the 
duct survey switching kit. The kit contains six, 50- 
millivolt drop shunts 10, 50, 100, 250, 500 and 1000 
milliampere capacity. 

Low resistance ammeter small shunt such 
amp amp calibrated our 300 ohm voltmeter. 

Milliammeter and microammeter. 

Milliampere, capable measuring 0.1 milli- 
amperes. 

current measurements are made between cable 
sheath and test electrode the duct. 

Zero-resistance type milliammeter ammeter. 

Low resistance milliammeter. 

normally would use vacuum tube voltmeter. 


Current flow measurements are not made. 


measurements made. 

use Triplet Micro ammeter 0-50 microamps 
with shunts increase the ranges. 

Voltmeter. 

Usually only potential difference measurements are 
made. 

P 
milliammeter used measure the current be- 
tween the electrode the duct and the cable sheath. 

Sensitive Research 200,000 ohms per volt, with 
shunt. 

Weston 622 and multi-combination meter Model B-3 

The Rhodes Potentiometer used with led rod 
obtain potential differential reading with regard 
current flow. 

such measurements have been made date. 


have a 

3 
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For current flow measurement between cable sheath 
and test electrode, use 500,000 ohms per volt 
voltmeter with ohm ohm shunt. 


Question B-3 
What method you use for determining resistance 
between cable sheath and earth, and between cable 
sheath and structures other 
Company 


Resistance between cable sheath and earth not gen- 
erally made. duct surveys the voltmeter-ammeter 
method used measure resistance between test 
electrode and cable sheath. applied voltage and 
voltmeter-ammeter method also used for measuring 
resistance between cable sheath and structures 
other utilities. 


Vibroground Model 255 “Biddle” Megger. 


Ohmmeter, ground megger and for coupling resist- 
ances particular, voltmeter and ammeter with 
current supplied storage batteries. 


Battery and voltmeter method useful for measuring 
resistance between lead duct electrode and operating 
cable sheaths, and grounded neutral. For low resist- 
ance measurements, voltmeter and ammeter method 
used determine resistance. 


not find necessary measure the resistance 
between cable sheath and earth and between cable 
sheath and structures other 

Wherever possible, resistance measurements are 
made use ground megger, connected between 
cable and ground other utility. 

Cable sheath earth resistance not measured. 
use 500-volt megger measure the electrode-to- 
sump contact resistance, also the duct slug duct 
contact resistance. These measurements serve give 
good indication the cable sheath earth re- 
sistances cable line. the area served our 
underground cables, all the structures are bonded 
together various locations for the control stray 
currents. addition, the structures are bonded to- 
gether electric railway substations for the purpose 
draining stray current. not measure struc- 
ture-to-structure resistances. 
H 
The megger method used. 

Resistance measurements are made. 

Biddle Ground Megger Associated Research Co., 
Model 257-B Groundometer. 

instrument. 


Generally have need for these data. 
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Vol. 


P 
ground megger used determine the resistance 
between the cable sheath and the earth and between 
the cable sheath and structures other utilities. These 
instruments are made the James Biddle Com- 
pany and have scales from ohms 30,000 ohms. 

Lowering per ampere. 

Ground megger and bridges. 

The Shepard Rods are used obtain soil resistance; 
and using superimposed voltage sample 
section, the contact resistance can determined 
approximately. 

The Evershed Earth Megger Tester. 

use the method recommended Gorman 
for duct surveys. 


Question B-4 

What type recording instruments have you found 
useful 

Company 


The Bristol portable recording d-c, multi-range milli- 
voltmeter, Model No. 524. 

Bristol recording millivoltmeter. Which can used 
measure currents volts with the proper 
filters, rectifiers and shunts. 

Chiefly, Bristol multi-range smoke-chart recorders. 
Occasionally have used Esterline recording ammeter. 

Bristol recording millivoltmeter, with various ranges, 
and zero center. 

When necessary measure stray current volt- 
age for 24-hour period, use Bristol recording 
millivoltmeter with center zero the following 
ranges: 2.5, 10, and 250 millivolts and and 
125 volts, 

measure current use the same instrument 
connected across 50-millivolt shunt. The internal 
resistance the movement 10,000 ohms per volt. 

Recording 

Bristol’s recording millivoltmeters—Model 524, 
have made good use Esterline millivolt record- 
ing meter measure current flow drain wires. 


have and use the Bristol strip chart millivolt- 

Recording instruments not used. 


Voltage recording for cable sheath ground poten- 
tial. 
Bristol smoke chart 10,000 ohms per volt recorders. 
recording millivoltmeter. 
Bristol smoke charts, Tapalog recorder. 
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Bristol recording meters, Model 524, are used for our 
recording instruments. These meters have 10,000 
ohms, 2000 ohms per volt and 500 ohms per volt. 

Bristol recording meter Model 524. 

Bristol smoked circular 


Bristol smoke chart. 

Bristol recording millivoltmeter, recording volt 
and amp meter Type and for permanent in- 
stallation only. 

Bristol Recording millivolt meter and the Evershed 
roll type chart recording millivolt meter. 

10,000 ohm per volt Bristol smoke recorder, 400 
ohm per volt Esterline-Angus recorder, Esterline- 
Angus current recorder. 


Question B-5 
you use test electrode lead? 
What its size and composition and where 
located for 
you use half cells? When? 
d.Do you prefer the lead chloride type copper 
sulfate type Why? 
Company 

Yes. 
The test electrode approximately inches square 
and consists piece lead sheathing. routine 
surveys, the test electrode placed the manhole 
floor, there sufficient moisture present. very 
dry manholes, the test electrode placed moist 
earth outside the manhole. 
c.A limited amount testing has been done using 
copper sulfate half cells. The half cells are used 
making tests pipe-type cables. 
have had very little experience with the lead 
chloride type half cells. 

use both the lead electrode and the copper sul- 
fate electrode. 
The lead electrode made from 2-foot piece 
4/0 lead cable sealed both ends. make our own 
copper sulfate electrode shown our Drawings 
E-316 and E-315. 
c.On the low voltage system generally use the 
lead electrode and place the manhole sump. 
the 138 cables both electrodes are used and placed 
feet from the edge the manhole parallel with 
the conduit line. This 60-foot distance necessary 
avoid the influence the reinforcing steel the 
manhole. 
The copper sulfate electrode more reliable for 
repeat tests, and 24-hour longer tests. have 
not experimented with the lead chloride cell. 


Our usual lead test electrode one-foot length 
scrap lead-sheathed cable approximately 
inch diameter wiped lead-coated pulling eye 
each end; this soldered the test lead and pulled 
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with rope isolated wire through empty duct 
adjacent the cables being surveyed. 

use half-cells. Half-cells are used for earth- 
surface water contacts, and for determining the 
half-cell potentials and polarization characteristics 
lead test electrodes, copper ground rods, other test 
electrodes particular environments. 

prefer copper-sulfate type half-cells over the 
lead chloride type. The copper sulfate half-cell pre- 
ferred because easier construct and maintain 
and because our tests showed has more uniform 
half-cell potentials than the lead chloride type soil 
waters various values. 


Lead cable, inches diameter inches long, 
with insulated lead attached placed vacant duct 
for testing purposes. 
Copper sulfate electrodes are used determine po- 
tential pipes (of pipe-type cables) earth. The 
test electrodes are placed soil, pavement near 
the route the coated pipe. 
Have not had experience with lead chloride type 
electrode. 

For measurements sheath-to-earth potential 
manhole, use lead electrode. For duct surveys 
use piece old cable, the ends which have 
been sealed with lead. 
The lead electrode about thick and 
inches square. The piece old cable about inches 
long inches diameter. 
have only recently begun the use copper 
sulfate half cells connection with the investigation 
galvanic action between Monel and lead. 
have experience with the lead chloride type 
half-cell. 

Lead electrodes are frequently used. 
They consist lead plate, one foot square, 
contact with the manhole bottoms. 
Copper sulfate half-cells are frequently used when 
tests short duration are made. 
not use the lead chloride half-cell. 

sleeving. 
use 6-inch piece lead sleeving having 
the same composition the cable sheath per- 
cent our cables. The electrode placed the 
sump the manhole. 
use half-cells very limited extent. are 
making experiments effort determine the 
reliability measurements obtained using half-cells. 
far, appears that the lead chloride type 
gives better results when used lead sheath cables 
and the copper sulfate type better ferrous 
structures. 

Lead-covered cable. 
times used pull through adjoining vacant duct. 
have had comparatively little experience with 
half-cells, but all surface testing use copper, 
copper sulfate cell. 


Ss. 


Copper, copper sulfate cell. Simpler and depend- 
able. 

Yes. 
Our ground electrode lead about inches 
diameter. 
have not used half-cell. 

The electrode piece lead sheath inches 
long taken from 250 MCM cable and placed the 
water the bottom the manhole. 
not use half-cells the present time. 

b.10 10-inch lead sheath from cable. Usually 
sump manhole. 

Yes. 
Approximately 5-inch the same composition 
the cable sheath placed wet spot the man- 
hole floor. 
Have used copper sulfate but prefer and intend 
make and use lead chloride. 
Believe the lead chloride will give more accurate 
results when used against the lead cable sheaths. 

Lead, testing cables. 
b.8 inches. Same cable sheath. Minimum 
three locations manhole. 
No. 

Size diameter, inches long. Made por- 
tion cut from cable sheath. This pulled through 
duct and readings made specified distances apart. 
sometimes use SO, electrodes same 
manner. 
Have had only sparse experience with lead chloride 
electrode. 

P 
Lead test electrodes are used the stray current 
areas. 
Consist 6-inch lead plate made from 
lead sleeve large diameter cable. This material 
contains about percent antimony. The plate 
portable one and placed the bottom the man- 
hole only when tests are being made and then 
removed. 1-foot square lead plate buried about 
the same level the buried cable and least feet 
from permanent test points along buried cable 
routes. 
Lead chloride half-cells are used non-stray cur- 
rent areas with the high resistance meters. These 
half-cells are used without correction factor lead 
sheath cables. 
Lead chloride half-cells are preferred the copper 
sulfate type because they are used without correc- 
tion factor lead sheath cables. 

Lead-antimony cable sheath inches. 
the manhole and also remote earth read- 
ings). 
No. 

Yes. 
Use section our lead sheathed cable 
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diameter inches. manhole sump. 

The Telephone Company, Western Union and the 
Public Service Company Colorado use ground 
electrode cable sheath rolled form cylinder, 
About inch one and one-half inch 
The Long Lines Department also 
non-stray areas its buried cables. has tried 
both copper sulfate and lead chloride cells. 


The committee prefers copper 
because they are more generally used, easier main- 
tain and much easier make than the lead chloride 
cell. 


which has been removed from lead cable with the 
lower end melted closed. The test electrode low- 
ered prescribed depth the manhole water. 
use only the copper sulfate half-cell present 
for taking potential structure earth. 

use lead electrode which may consist either 
lead strip per sq. ft. and approximately feet 
long and inches wide, tube lead (an old 
cable sheath) inserted hole the ground. 

When possible, lead electrode used. The elec- 
trode the same the one used the duct survey: 
piece lead-sheath cable foot long. This elec- 
trode put the manhole floor. 

have copper sulfate half-cells and make exten- 
sive use same. use copper sulfate half-cells 
all measurements, other than duct surveys. 


have had experience with lead chloride 
half-cells. 


Section C—Chemical Corrosion 
Question C-1 
How chemical condition (acid alkaline) de- 
tected and evaluated 
Company 

preliminary field check made use Hydrion 
range finder paper. the field check indicates 
unsatisfactory acid alkaline condition exist, sam- 
ples are taken the laboratory for complete analyses. 

Examination the sample corroded lead sheath, 
chemical analyses the products corrosion, duct 
manhole water and careful examination condi- 
tions the point failure. 

Chemical attack usually detected examination 
the corroded sheath. 

Acid attack usually characterized 
uniform washing away the metal with complete 
absence undercutting. Diagnosis acid condition 
usually confirmed low environmental soil 
water and severe attack manhole hardware. 

Alkaline attack usually results converting the 
lead the hydrate, plumbates plumbites and ulti- 
mately the final product red lead monoxide. Occa- 


$10 
int 
col 
tia 
du 
tes 
lab 
ter 
ray 
A 
ant 
pre 
hol 
eve 
J 
tes 
res 
she 
Th 
use 
cor 
nar 
wit 
ana 


the 
round 
inder, 
meter, 
f-cells 
tried 


f-cells 
main- 
loride 


sheath 
the 

resent 


either 
feet 
old 


elec- 


exten- 


de- 


ites 
sam- 
alyses. 


heath, 
duct 
condi- 


nation 


non- 
nplete 
tal soil 

the 
ulti- 
Occa- 


— 


December, 954 


sionally, even though converted the monoxide for 
over half the lead thickness, the surface will appear 
intact with faithful reproduction scoring and other 
common deformations. The alkaline condition 
confirmed finding high manhole water 
soil water from test digging. Alkaline attack 
might result from exposure high negative poten- 
tial which can cause concentration alkalinity 
duct soil waters. 

Sample duct water, soil surrounding the duct 
bank pipe cables, removed sample bottle and 
tested for using electrical methods. 

chemical condition generally detected field 
reports based sensory observation operating 
personnel. Samples are taken and evaluated the 
laboratory. The evaluation generally consists de- 
termining the the solution, the concentration 
chlorides, sulfates and nitrates parts per million, 
and distillation test determine whether oils are 
present. 

Chemical conditions are detected analysis man- 
hole and duct liquids, 

chemical 

Chemical condition (acid alkaline) detected and 
evaluated the field means the Hydrion 
papers. 

Chemical corrosion has not been factor. 

Chemical condition detected and evaluated 
testing sample the manhole water our plant 
laboratory. 


LaMotte Comparator B.D.H. Universal Indicator 
range 4-11. 

Usually detected only after failure. severe cases, 
resort use non-leaded, neoprene coated lead 
sheaths. 

P 
The the water manholes measured the 
use Hydrion papers manufactured the Micro 
Essential Laboratory, Brooklyn, The chemical 
condition not analyzed except very special cases 
the results chemical analysis not seem 
narrow down the investigation. 

examination cable sheath upon removal. Tests 
with litmus paper. 

Have made stray current tests only. 

The Denver Water Board chemists our chemical 
analysis work. They have meter available 
their rather complete analytical laboratory. 

LaMotte-Morgan soil testing set for determining 
soil. Acid and alkaline indicators for 
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manhole and duct water. Salinity tests for manhole 
and duct water. 

Examination the sample corrosive lead sheath. 
Chemical analysis the products corrosion, duct 
manhole water and careful examination condi- 
tions the point failure. 


Section Test Data 
Question D-1 


the analysis test data, how you determine 
whether corrosion condition does does not 
Company 

All positive and all high negative sheath voltage 
readings are considered constitute corrosion con- 
dition, until special tests indicate otherwise. Magni- 
tude and duration sheath voltage readings, amount 
leakage current from the cable sheaths, 
chemical composition the cable environment and 
physical conditions under which the cable operat- 
ing will operate; and the past history the area 
under consideration. very important that all test 
data taken under the supervision and analyzed 
experienced and competent corrosion engineer. 

Since don’t make practice run preliminary 
surveys duct lines failure must first occur 
indicate trouble. After the cable removed the con- 
dition the cable itself more less indicates 
whether the fault was caused mechanical damage 
the sheath, stray railway current corrosion. 

the lead sheath positive the environment, 
coupled with current loss, anodic exposure con- 
sidered exist. high negative potential viewed 
with suspicion possible concentration highly 
alkaline soil water. 

Corrosion condition indicated positive sheath 
potentials duct electrode, flow current from 
sheath electrode, and low duct resistance. 

feel that corrosion condition exists the sheath 
earth potential positive. this potential exceeds 
0.15 volt positive, immediate action required. 

Consideration potential magnitudes, structure po- 
larities, configuration and proximity adjacent 
structures, magnitude and direction current flows 
and past experience. 

One more the following measurements are used: 
Cable sheath potentials earth; cable sheath poten- 
tials adjacent subsurface structures; duct slug 
measurements; current flow cables; chemical 
analysis surrounding electrolyte and soil; 24-hour 
recording charts. 

When highly negative potential heavy salt 
area occurs that sure sign that corrosion condi- 
tion exists. 
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Positive voltage ground other structure indi- 
cates unsatisfactory 


Corrosion exists when the lead sheath positive 
ground, even slightly very highly negative and 
also wet environment. very highly negative 
condition does not exist our cables. Current flow 
the lead sheath dry manhole indicates corro- 
sion somewhere the duct line. 


comparing test results with those from other 
areas where failures have have not been experi- 
enced and those tables given Mr. Gorman’s 
paper. 

Positive potential indications, Relation other struc- 
tures and soil condition. 


plotting and test slug data. 

Corrosion conditions are believed exist positive 
cable-to-earth potentials are found. loss current 
can also determined along with the positive poten- 
tial the condition considered dangerous and war- 
rants immediate attention. 


Analyzing current and potential readings. 


Have made stray current tests only. 

Discharge current over 100 milliamperes any 
positive voltage ground regarded condition 
that requires investigation. 

From the test results data analysis which con- 
sidered corrosive condition. 

Examination the faulty sheath coupled with the 
electrical tests the site the fault are taken 
the main indication stray corrosion conditions. 

V 
Any positive condition the cable sheath regarded 
with suspicion. The action taken depends the re- 
sistance earth the cable sheath. 


Question D-2 
How you determine whether the corrosion condi- 
tion caused stray currents (anodic)? Stray 
currents (cathodic) Concentration cells? (e.g. differ- 
ential aeration) Galvanic action? Alternating cur- 
rent? Others? 


Company 

test data are obtained and the conditions 
under which the cables operate are known, corro- 
sion engineer can usually determine which condition 
combination conditions causing the 
The variation voltage swings and duration 
voltage changes will usually determine stray cur- 
rent effect. 


Examination the corroded cable gives the first 


clues the cause corrosion, A-c currents can 
generally detected vibration the needle 
the test instrument. 24-hour potential tests cable 
lead electrode sump indicate the presence 
stray railway currents and some cases galvanic 
action. Further investigation local conditions and 
environment may reveal differential aeration, chemi- 
cal action, 

Fluctuating values test data indicate that currents 
being measured are stray currents. Polarity sheath 
with respect environment determines whether con- 
dition anodic cathodic. Concentration cell condi- 
tion usually determined characteristic appear- 
ance corrosion products and absence gross 
anodic cathodic exposure. 


Galvanic condition determined from steady cur- 
rents and potentials observed during tests. have 
never able attribute corrosion alternating 
current exposures. 


have never been able associate corrosion 
lead sheathing with microbiological attack. 

Fluctuations electrical instruments indicate rail- 
road current; steady voltages indicate concentration 
cells and galvanic cells. Anodic condition duct lay 
tential. 

pipe cable system, which coated, anodic 
condition indicated positive potential pipe 
referred clean steel electrode soil near pipe. 
respect cathodic corrosion lead cables, 
would suspicious duct electrode-to-cable sheath 
currents excess milliamperes. Galvanic at- 
tack usually occurs manholes and localized 
sheath near cuprous fittings. 

A-c corrosion not experienced New York. Red 
corrosion products are indicative alkaline attack. 
White lead carbonate indicates acetic acid corrosion. 

only differentiate between stray direct current 
and galvanic action. far the great majority our 
failures are due stray d-c. clue galvanic action 
generally found visual observation the man- 
hole 

Corrosion causes are determined the character- 
istics the corroded area cables which have 
failed, addition the consideration potential 
magnitudes, structure polarities, configuration and 
proximity adjacent structures, magnitude and di- 
rection current flows and past experience. 

One more the following measurements are used: 
Cable sheath potentials earth; cable sheath poten- 
tials adjacent subsurface structures; duct slug 
measurements; current flow cables; chemical 


analysis surrounding electrolyte and soil; 24-hour 
recording charts. 

corrosion condition determined visual in- 
spection the cable question the time the cable 
cleaned and sand blasted. Corrosion products 
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colors indicate cathodic conditions. Differential aera- 
tion line corrosion alternating current only assists 
breaking down normally-protective films. 


Condition assumed stray current anodic. 


made particular attempt distinguish the 
cause the corrosion, but only try correct the 
condition making the cables slightly negative 
ground. 

observation the condition the corrosion 
effect and the charts taken with the recorders. 

Survey indications and general appearance sheath 
point failure. 

Use recording meter furnished data stray 
current and polarity. failure exists and stray cur- 
rents are not involved further detailed field tests are 
made determine cause. 

Where the cable-to-earth potentials are positive and 
varying magnitudes greater than .10 volts, the 
cable considered subject anodic corrosion. 

high negative-to-earth potential measured, 
above 1.5 volts, with the presence alkali alkali 
salts the resulting corrosion considered cathodic. 

Concentration cells and galvanic action conditions 
usually occur non-stray current areas where the cable- 
to-earth potentials are maintained less than volt 
negative and are usually caused dissimilar metals, 
change the electrolyte, variation the con- 
centration dissolved oxygen the electrolyte. 

Inspection cable sheath failures. Correlating cur- 
rent and potential results. 

Have made stray current tests only. 

analysis tests and conditions existing the 
area. 

Earth current and potentials copper sulfate tell 
whether the stray currents are anodic cathodic. 

Differential aeration and concentration cells are 
determined from soil resistance measurements, soil 
types and visual observations. 

Galvanic action usually very steady potential. 

Analyses the corrosion product and the duct water 
indicate whether there has been tendency chemi- 
cal corrosion well stray current electrolysis. 
Analysis the corrosion products the faulty 
sheath, the duct water and the results the electri- 
cal tests. 

With our limited experience, determine corrosion 
conditions observing the characteristics chart 
recordings taken over 24-hour period. this way, 
can differentiate among anodic, cathodic and cell 
corrosion. 


Question D-3 
you attempt correlate the severity the cor- 
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rosion condition terms expected cable life? so, 
how? 


Company 

Some attempt has been made correlate duct sur- 
vey data terms expected cable life. The normal 
leakage current from the cables sometimes 
used determine expected cable life. 

No. 

Yes. have made estimates, terms rate 
loss metal from hypothetical narrow longitudinal 
strip exposure, calculated from the currents meas- 
ured. Although admittedly inaccurate, these esti- 
mates provide rough measure probable life. 

Yes. reference curves, relating duct survey 
results and expected cable life, and shown Gorman 
paper (AIEE Transaction, vol. 64, 

not attempt correlate the severity the 
corrosion condition terms expected cable life 
except insofar actual operating records indicate. 

No. 

No. 

Neoprene jacketed cable used wherever there 
recurrence corrosion failures. 

attempt has been made correlate corrosion and 
cable life. 

No. 

No. 

Have not yet are only starting our program. 

Under some stray current conditions only. 

No. Corrosion problem sheaths generally minor. 

attempt made correlate the severity the 
corrosion condition terms expected cable life. 

believed that until the amount current loss 
from given section cable sheath can accurately 
determined the estimate the expected cable life 
based the present means measurement can only 

Not yet. 

Have made stray current tests only. 


Yes, comparison annual charges for the cost 
protection versus the annual charges the cost 
replacement. 

Yes, this the whole purpose our testing, unless 
specifications cable sheathing are changed, such 
insulated jacket. 

No. 

V 
No. intend check our corrosion conditions 
against the data provided others determine ex- 
pected life cables. 


q 
te 
BS 
| 


462 CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS 


Section E—Miscellaneous 


Question E-1 
your opinion, what type test requires further 
development 


Company 

would desirable another test could de- 
veloped besides the duct survey determine corro- 
sion conditions conduit where the cable sheaths 
are non-stray current area are near zero with 
respect earth. The results obtained duct surveys 
are satisfactory but are expensive and difficult 
make. 

corrosion. High voltage single conductor cables 
have induced current flowing the sheath which 
kept certain minimum values cross bonding, 
sheath bonding transformers, etc. understand 
it, the present allowable maximum volts has 
been more less determined trial and experience 
volts. have been experimenting with measure- 
ments currents our 138 cable sheaths 
which also carry cathodic protection currents and feel 
that more study should given the problem. 

know from experience that the copper counter- 
poise which parallels our 287 transmission line has 
induced current much amperes. Where 
this line passes through certain desert soils high 
chlorides and sulfates, the copper entirely destroyed 
the bare copper wire. The operators pipe lines are 
also getting concerned where the pipes pass under 
parallel high voltage transmission lines. 


Difficulty has been experienced obtaining 
tentials and millivolt drops loaded cables. Methods 
and techniques should developed for accurate 
observation the desired quantities the pres- 
ence comparatively very large 

Develop over-the-ground surveys locate potential 
trouble areas. 

feel that tests should developed determine, 
economically and accurately, corrosion causes other 
than stray galvanic action; also tests deter- 
mine what measures should taken combat cor- 
rosion from these other causes. 

our opinion, development new techniques for 
obtaining test data. 

Development method measuring cable sheath- 
to-earth potentials which will eliminate errors caused 
cable sheath environment and polarization. 


believe soil resistivity tests require further develop- 
ment. 


Omaha the process converting from street 
cars buses. this time are awaiting further 


developments. think joint action will continue 
required and have intentions dissolving the 
electrolysis committee. 

certain. 

The duct survey. Other subsurface structures and 
soil 

P 
The use and construction lead chloride half cells 
can stand further development. The question 
practical means measure the rate corrosion 
lead cable needs lot study. 

Non-stray current areas. 

Voltage test ground non-stray areas. 
Cathodic corrosion (alkaline action) and contact re- 
sistance measurements. 

convenient and acurate method exploring the 
cable discharge conditions between 
some form exploring electrode. 


Question E-2 
Have you any suggestions for Committee work? 


Company 
Not the present time. 


Yes, Investigate the corrosion problem briefly 
outlined answer question F-1. 

order alleviate anodic exposures, correction 
applied reduce cable potentials zero slightly 
cathodic values with respect the environment. 
would desirable committee activity determine 
what potentials are considered excessively 
cathodic. Also, authoritative data should obtained 
determine how reversals polarity stray cur- 
rent affect the severity corrosion and what magni- 
tudes current can tolerated such cases. 

Standardize test and survey procedures. 

Some work should done the development 
low cost covering for lead cables that would 
effective the polychloroprene also, perhaps me- 
tallic sheath some alloy other than lead might 
prove feasible for electric cables. 

More exact means interpreting test 
regard the design protective installations would 
valuable committee contributions, 

Investigation the reliability half cells for cable 
sheath earth potential measurements. 

No. 

suggestions. 

None present. 


No. 
No. Not this time. 


No. Generally our lead sheath corrosion problem 
minor because properly designed electrolysis 
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cuits and fact that most our cable sheaths are con- 
centrated area the city where the soil 
relatively non-corrosive. 

The establishment standard definition for the 
various types corrosion and the distinction between 
current area and non-stray current area 
could well the work this committee. 

No. 

Practices connection with voltage test ground 
non-stray areas. 
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Providing test committee and test crew with any new 
developments corrosive tests and theory. 

Yes. Determination and measurement suitable 
zero reference which cable sheath voltages can 
related for assessing “safe” corrosion conditions, 
either normally under drainage protection. 

With our limited experience date, are not 
position make any recommendations sugges- 
tions tests. 
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Report by Technical Unit Com- 
mittee 1-G on Sulfide Stress 
Corrosion Cracking: Sulfide Cor- 
rosion Cracking of Production 
Equipment. Publication 54-5... 

Second Interim Report of Techni- 
cal Unit Committee T-4B on 
Tests and Surveys for Lead 
Sheathed Cables in the Utilities 
Industry. Compiled by Task 
Group T-4B-3 on Tests and Sur- 
veys. Publication 54-6.......... 

Aziz, P. M. 

Pitting Corrosion Characteristics 
of Aluminum—The Influence of 
Iron and Silicon, with Hugh P. 
Godard 


Barker, Kenneth 

Discussion—Internal Corrosion in 
Domestic Fuel Oil Tanks....... 

Bendure, Robert J. 

Topic of the Month—Contamina- 
tion of Nitric Acid as a Source 
of Error in the Huey Boiling 
Nitric Acid Test (News Sec.)... 

Bennett, Dwight G. 

Porcelain Enamels and Ceramic 
Coatings, Prime Inhibitors of 

Bennett, H. Howard 

Discussion—Corrosion Resistance 
of Cupronickel Alloys Contain- 
ing 10 to 30 Percent Nickel.... 

Best, George E. 

Chromate for Corrosion Control 
in Methanol Antifreeze, with 

Discussion 

Binger, W. W. 

Aluminum Alloy Heat Exchangers 
in the Process Industries, with 

Blair, Charles M., Jr. 

Discussion—Laboratory Methods 

for Evaluation of Inhibitors for 


Use in Oil and Gas Wells...... 5 


Bobalek, Edward G. 

The Use of Organic Protective 
Coatings in Controlling Corro- 
sion—An Educational Lecture. . 

Bootzin, David 

See Hong, Van 

Boyd, Thomas 

Radiometric Study of Phosphate 
Coatings Formed on Steel in 
Pretreatment Baths, with Michael 
Galan and Leonard Markowitz. 

Brooks, 

Discussion—Corrosion by Acids at 

High Temperatures............ 
Bulow, C. L. 

Topic the Month—Examination 
of an Old Bronze Ship Spike 
Taken from a Wreck at Nags 


Cameron, 
Oxidation of Plain, Alloyed and 
Ductile Irons at 1300 Degrees F. 
Cataldi, Horace A. 
Discussion—Laboratory Methods 
for Evaluation of Inhibitors for 
a Use in Oil and Gas Wells...... 
See Dravnieks, Andrew 
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54 
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54 
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299 


349 


413 


445 


269 


406 


13 
18 


105 


109 


Cathcart, John V. 
A Technique for Corrosion Test- 
ing in Liquid Lead, with Wil- 
Coburn, S. K. 

Topic of the Month—A New 
Accelerated Corrosion Device 

Copson, H. R, 

The Influence of Corrosion on the 

Cracking of Pressure Vessels... 
Costanzo, Frank 

Discussion—Some Experiences 
With Cathodic Protection in 

Cross, Barton L. 

Inhibitor Evaluation by the Pear- 
son Null Bridge, with Norman 
Hackerman 


Davie, Frank E. 

Survey of Corrosion Control in 
California Pumping Wells, with 

Discussion 

Denison, Irving A. 

Corrosion of Nickel Cast Iron in 
Soils, with Melvin Romanoff... 

Discussion—Comparison of Ca- 
thodic Protection Test Methods. 

See Romanoff, Melvin 

Dravnieks, Andrew 

Industrial Applications of a 
Method for Measuring Small 
Amounts of Corrosion Without 
Removal of Corrosion Products, 
with Horace A. Cataldi........ 

Discussion— Report by Technical 
Unit Committee 1-G on Sulfide 
Stress Corrosion Cracking: Sul- 
fide Corrosion Cracking of Pro- 
duction Equipment. Publica- 

Dwyer, James T. 

Discussion—Oxidation of Plain, 
Alloyed and Ductile Irons at 

Discussion—Internal Corrosion in 
Domestic Fuel Oil Tanks....... 


Eisler, Stanley J. 

Investigation of Synthetic Finger- 
print Solutions, with Harry L. 

See Hong, Van 

Ewart, R. Raymond 

Topic of the Month—Preservation 
of Floating Cranes for Govern- 
ment Stockpiling (News Sec.).. 

Ewing, L. W., Jr. 

Topic of the Month—TInstalling a 
Large Diameter Products Pipe 
Line Through a Heavily Indus- 
triahized 


Faigen, Harry L. 
See Eisler, Stanley J. 
Fenner, Otto H. 
Discussion—Testing Tank Car 
Linings 
Discussion—Laboratory and Plant 
Evaluations of Liquid Neoprene 
Coatings 
Fisher, A. Orman 
Discussion—Corrosion Resistance 
of Cupronickel Alloys Contain- 
ing 10 to 30 Percent Nickel.... 
Fluornoy, R. W. 
See Binger, W. W. 
Fritts, Harry W. 
Topic of the Month—-Aluminum 
Coverings for Thermal Insula- 


tion (News Section)........... 
See Schmuck, G. G. 


Gackenbach, Russell E. 
Discussion—Probolog—An Appli- 
eation of Eddy Current Tech- 
niques to Non-Destructive Test- 
ing 
Galan, Michael 
See Boyd, Thomas F. 
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399 


323 


Gegner, Paul J. 
Discussion—Corrosion Resistance 
of Cupronickel Alloys Contain- 
ing 10 to 30 Percent Nickel.... 
Gleekman, Lewis W. 
Discussion—Corrosion by Acids at 
High Temperatures............ 
George, P. F. 
See Robinson, H. A. 
Godard, Hugh P. 
See Wright, T. E. 
See Aziz, P. M. 
Godshall, J. B. 
Materials for Central Station 
Pumps 
Greco, E. C. 
Laboratory Methods for Evalua- 
tion of Inhibitors for Use in Oil 


and Gas Wells, with J. C. 
Corrosion of Bronze-Oil-Sealing 


Sleeves in Centrifugal Gas Com- 
pressors 
Greenblatt, J. H. 

Sea Water Immersion Trials of 

Protective Coatings............ 
Groth, V. J. 

Corrosion of Refinery Equipment 
by Sulfuric Acid and Sulfuric 
Acid Sludges, with R. J, Hafsten. 

Discussion 

Grove, M. B. 

Internal Coating of Pipe in Place. 


Haase, Harold F. 

Discussion—Some Experiences 
With Cathodic Protection in 
Chicago 

Hackerman, Norman 

The Measurement of Electrode 
Potentials—An Educational Lec- 
ture 

See Cross, Barton L. 

Hafsten, R. J. 

Discussion—Corrosion of Refinery 
Equipment by Sulfuric Acid and 
Sulfuric Acid Sludges........ és 

See Groth, V. J. 

Hamilton, Hugh H. 
Coordination of Corrosion Control. 
Harrison, Alex 
See Hong, Van 
Hendrickson, David 
See Schneider, William R. 
Herst, Herman 

Discussion—Survey of Corrosion 

Control in California..........- 
Hill, George W. 

Discussion—Corrosion of Refinery 
Equipment by Sulfuric Acid and 
Sulfuric Acid Sludges.......... 

Hill, Preston W. 

Discussion—Survey of Corrosion 
Control in California Pumping 
Wells 

See Davie, Frank E. 

Hirschman, Winfred B. 

Discussion—Survey of Corrosion 
Control in California Pumping 
Wells 

Honeycutt, Kenneth E. 

Discussion—Corrosion of Refinery 
Equipment by Sulfuric Acid and 
Sulfuric Acid Sludges.........- 

Hong, Van 

Radiometric Study of the Adsorp- 
tion Characteristics of a Cal- 
cium Sulfonate Rust Inhibitor, 
with Stanley L. Eisler, David 
Bootzin and Alex Harrison..... 

Hooker, R. N. 
Control of Stress-Corrosion Crack- 
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54 


54 


ing in Airframe Components, - 


with J. L. Waisman.......... P 


Houser, Arthur R. 
Discussion—Inspection of Petro- 


leum Refinery Equipment...... 54 


Huddleston, W. F. 

Organization and Aims of Com- 
mittee T-2D on Standardization 
of Procedures for Measuring 
Pipe Coating Conductance...... 

Hur, J. J. 

Topic of the Month—Organic In- 
hibitors Improve Ammonia Con- 
trol, Reduce Sulfide in Refinery 


54 


Waste Waters (News Section).. 54 
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Jacobsen, R. C. 
Discussion—Some Experiences 
With Cathodic Protection in 
Chicago 


Kahn, Frank 
Discussion—Comparison of Ca- 
thodic Protection Test Methods. 
King, R. M. 
See Larson, T. E. 
Krystow, Paul E. 
Discussion—Corrosion by Acids at 
High Temperatures 
Kunkel, E. V. 
Selecting Gaskets to Limit Corro- 
sion of Stainless Steel Bolted 
Joints in a Chemical Plant 


Lad, Robert A. 
A Study of Corrosion and Mass 
Transfer of Nickel by Molten 
Sodium Hydroxide, with Sidney 


LaQue, Frank L. 

Corrosion Resistance of Cupro- 
nickel Alloys Containing 10 to 
30 Percent Nickel 

Discussion—Corrosion Resistance 
of Cupronickel Alloys Contain- 
ing 10 to 30 Percent Nickel.... 

Discussion—-Internal Corrosion in 
Domestic Fuel Oil*Tanks 

See May, Thomas P, 

Larson, T. E. 

Corrosion by Water at Low Flow 

Velocity, with R. M. King 
Leffel, John 

Discussion—Some Experiences 
With Cathodic Protection in 
Chicago 

Liebman, A. J. 

Weld Seam and Weld Flux Effect 
on Metal Surface and Coating 
Life 

Logan, Kirk H. 

Comparison of Cathodic Protec- 

tion Test Methods 
Long, John V. 

Devices Developed for Accelerated 
Tests on High Temperature Ce- 
ramic Coatings—A Technical 
Note 

Lopata, Stanley J. 

Discussion—Laboratory and Plant 
Evaluations of Liquid Neoprene 
Coatings 

Loper, D. Roger 

Discussion—Testing Tank Car 

Linings 
Lowe, 

Discussion—Laboratory Methods 
for Evaluation of Inhibitors for 
Use in Oil and Gas Wells 

Luce, Walter 

Topic of the Month—High Silicon 
Cast Iron Tested for Use With 
Impressed Currents............ 

Lynes, Wilson 

Robert Mallet—Pioneer Corrosion 

Engineer 


Maitland, T. J. 

Discussion—Some Experiences 
With Cathodic Protection in 
Chicaeo 

Manly, William D. 

See Cathcart, John V. 
Mann, F. W. 

See Sudbury, J D. 
Markowitz. Leonard 

See Boyd, Thomas F. 
Marsh, Gienn A. 

Some Notes on Hydrogen Blister- 
ing—A Technical Note 

May, Thomas P. 

Measured Potentials as Related to 
Corrosion and Polarization in 
Local Cells, with F. L. LaQue.. 

MeWhorter, P. L. 

Topic of the Month—Asbestos Resin 
Compositions in the Chemical 
Industry (News Section) 

Chas. 

Discussion—Some Experiences 
With Cathodic Protection in 
Chicago 

Meyer, R. William 

Discussion—Laboratory and Plant 
Evaluations of Liquid Neoprene 
Coatings 

Miller, R. F. 

Corrosion by Acid at High Tem- 
peratures, with R. S. Treseder 
and A. Wachter 

Discussion—Corrosion by Acids at 
High Temperatures 

Mills, K. D. 

Discussion—Oxidation of Plain, 
Alloyed and Ductile Irons at 
1300 Degrees F 
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54 


54 
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Page 


Monson, Louis T. 
Discussion—Survey of Corrosion 
Control in California Pumping 
Wells 
Montgomery, 
Discussion—Chromate for Corro- 
sion Control in Methanol Anti- 


Naschke, John H. 

Discussion—Corrosion Resistance 
of Cupronickel Alloys Contain- 
ing 10 to 30 Percent Nickel.... 

Neff, Loren L. 

Discussion—Report by Technical 
Unit Committee 1-G on Sulfide 
Stress Corrosion Cracking: Sul- 
fide Corrosion Cracking of Pro- 
duction Equipment. Publication 
54-5 

Neish, R. A. 

Measurement of the Susceptibility 
of Galvanized Surfaces to Humid 
Storage Stain 

Nelson, L. B. 

See Russell, G. I. 

Nieliwocki, Louis M. 

Discussion—Porcelain Enamels 
and Ceramic Coatings, Prime 
Inhibitors of Metal Corrosion.. 


Phipps, Harry K. 
1954 Annual Conference and Ex- 
hibition 
Pierce, Robert R. 
Discussion—Corrosion of Refinery 
Equipment by Sulfuric Acid and 
Sulfuric Acid Sludges 
Plym, L. M. 
Some Experiences with Cathodic 
Protection in Chicago 
Discussion—Some Experiences 
With Cathodic Protection in 
Chicago 
Pope, Robert 
Some Early Patents on Cathodic 
Protection 
Beginnings of Corrosion Preven- 
tion 


Corrosion by Stray Currents...... 
Passing of the Stray Current 
Problem 
Carbon Anodes 
Prange, F. W. 
Discussion—Inspection of Petro- 
leum Refinery Equipment 
Prime, Joseph B., Jr. 
Cathodic Protection in Florida 
Power and Light Company’s 


Rehner, John, Jr. 
Discussion—Survey of Corrosion 
Control in California Pumping 
Wells 
Reinhart, Fred M. 
Topic of the Month—Corrosion 
of Aluminum Alloys by Exhaust 


A Technical Note—A Method of 
Considering Costs While Select- 
ing Materials for Corrosion 
Service 

Rice, James 

Corrosion Testing by Measure- 

ment of Local Cell Potentials.. 
Ringer, Francis W. : 

Discussion—Some Experiences 
With Cathodic Protection in 
Chicago 

Robinson, H, A. 

Effect of Alloying and Impurity 
Elements in Magnesium Alloy 
Cast Anodes, with P. F. George. 

Roche, Eugene A. 

Discussion—Chromate for Corro- 
sion Control in Methanol Anti- 
freeze 

See Best, George E. 

Rogers, Walter F. 

NACE Continues Its Healthy 

Growth 
Roll, Kempton H. 

Discussion—Corrosion of Refinery 
Equipment by Sulfuric Acid and 
Sulfuric Acid Sludges 

Romanoff, Melvin 

Effect of Exposure to Soils on the 
Properties of Asbestos-Cement 
Pipe—Final Report, with Irving 
A. Denison 

See Denison, Irving A. 

Rosselle, D. T. 

Minimizing Damage to Adjacent 
Structures in Urban Cathodic 
Protection Installations 

Discussion-—Some Experiences 
With Cathodic Protection in 
Chicago 


Russell, G. I. 

Extrinsic Line Current Fluctua- 
tions Seriously Restrict Coating 
Conductance Surveys on Large 
Trunk Line, with L. B. Nelson. 

Rutemiller, Herbert C. 

Discussion—Chromate for Corro- 
sion Control in Methanol Anti- 
freeze 


Schmidt, H. W. 

Reorganization of the Technical 
Practices Committee 

Technical Committee News Section 
Will Keep Members Informed... 

Schmuck, G. G. 

Topic of the Month—A Method of 
Protecting Heating Coils in 
Some Corrosive Solutions, with 
R. W. Flournoy 

Schneider, William 

Electrical Measurements Applied 
to Corrosion Investigations, with 
David Hendrickson.... 

Schwerdtfeger, W. J. 

Laboratory Measurement of the 
Corrosion of Ferrous Metal in 
Soils 

Electrical Measurements 
Selection of Bolt Materials for 
Service Underground 

Scrimgeour, Robert 

Discussion—Corrosion of Refinery 
Equipment by Sulfuric Acid and 
Sulfuric Acid Sludges.......... 

Seymour, Raymond B. 

Basic Criteria for Evaluating 
Some Plastic Materials of Con- 
struction 

Laboratory and Plant Evaluations 
of Liquid Neoprene Coatings... 

Discussion 

Shepard, S. W. 

Use of Plastics as Materials of 
Construction in the Chemical 
Industry 

Shock, D. A. 

Corrosion Control in Gas Lift 
Wells, with J. D. Sudbury 

See Sudbury, J. D. 

Shuldener, Henry L. 

Effect of Operating Conditions on 
Corrosion of Hot Water Piping 
in Buildings 

Simon, Sidney L. 

See Lad, Robert A. 

Spalding, C., Jr. 
See Greco, E. C. 
Spector, D. 

Causes of Corrosion in Deep Well 
Water Pumps in Israel—A 
Technical Note 

Speller, Frank L. 
Discussion—Internal Corrosion in 
Domestic Fuel Oil Tanks...... 
Spraul. J. Robert 
Testing Tank Car Linings....... 
Discussion 
Stetzer, James G. 

Discussion—Some Experiences 
With Cathodic Protection in 
Chicago 

Stewart, W. H. 
Pine Line Corrosion Committee 


A Promising Spray-Applied In- 
hibitor of Internal Corrosion of 
Oil Tank Ships, with D. A. 
Shock and F. W. Mann 

See Shock, D. A. 

Sudrabin. L. P. 

Some Observations of Cathodic 
Protection Potential Criteria in 
Localized Pitting. T-2-C Report. 
Pub. 

Sussman, Sidney 

Corrosion and Tts Control in Alu- 
minum Cooling Towers, with J. 

Szymanski, W. A. 
Nomographs for Making Corrosion 


Tandy, Edward H. 
Inspection of Petroleum Refinery 
Equipment 
Discussion 
Thalman, E. H. 
Topic of the Month—Galvanic 
Anodes Control Induced Volt- 
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54 


54 


54 
54 


54 


54 


54 


54 
54 


54 


54 


ages on Pipe Lines............ 


Treseder, R. S. 

Discussion—Corrosion of Refinery 
Equipment by Sulfuric Acid and 
Sulfuric Acid Sludges.......... 

Discussion—Report by Technical 
Unit Cemmittee 1-G on Sulfide 
Stress Corrosion Cracking: Sul- 
fide Cofrosion Cracking of Pro- 
duction Equipment. Publication 
54-5 

See Miller, R. F. 

See Wieland, R. 
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(Continued) 


Tunderman, Werner O. 
Discussion—Corrosion of Refinery 
Equipment by Sulfuric Acid and 
Sulfuric Acid Sludges.......... 


Volkening, V. B. 

Paint vs. Corrosion—Some Aspects 
of the Problems in the Gulf 

Vollmer, L. W. 

Discussion—Survey of Corrosion 
Control in California Pumping 
Wells 


Wachter, Aaron 
Relation of Corrosion to Business 


See Miller, R. F. 
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Page 


389 


251 


273 


Waisman, J. L. 

See Huoker, R. N. 

Waldrip, H. E. 

Discussion—Laboratory Methods 
for Evaluation of Inhibitors for 
Use in Oi] and Gas Wells...... 

Warren, William J. 

Probolog—An Application of Eddy 
Current Techniques to Non- 
Destructive Testing............ 

Discussion 

Wasson, L. C. 

Discussion—Some Experiences 
With Cathodic Protection in 

Weisert, Edward D. 

Discussion—Porcelain Enamels 
and Ceramic Coatings, Prime 
Inhibitors of Metal Corrosion.. 

Discussion—Report by Technical 
Unit Committee 1-G on Sulfide 
Stress Corrosion Cracking: Sul- 
fide Corrosion Cracking of Pro- 
duction Equipment. Publication 
54-5 


Yr 


54 


Page 


106 


318 
323 


365 


419 


Whitley, B. J., Jr. 
Temporary Ground Beds by the 
Roll—A Technical Note........ 


Wieland, R. 
Internal Corrosion in Domestic 


Fuel Oil Tanks, with R. S. 
Discussion ...... 


Winegartner, Edgar Carl 
Discussion—Corrosion of Refinery 
Equipment by Sulfuric Acid and 
Sulfuric Acid Sludges.......... 
Wray, Robert I. 
Thirty Years’ Experience in Test- 
ing Aluminum Paint Perform- 


Wright, T. D. 
Laboratory Studies on the Pitting 
of Aluminum in Aggressive 
Waters, with Hugh P. Godard.. 
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ACIDS 
Acetic—4:116; 8:260 
Chromic—4:116 
Citric—4:116 
Formic—1:7; 8:260 
1:37; 5:160; 10:349; 11:391 
4:116; (News 
Section) 5:160 
Hydrofluoric—3: (News Sec.) 
Muriatic—8 :243 
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(News Sec.) 4:116; 
12:425 
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(News Sec.) 7:224; 11:368; 11:391 
Alcohol—8 :243 
5:160; 10:349; 11:391 
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Alum—4:116 
ALUMINUM 
Aircraft Structures—10:325; 12:421 
Atmospheric—6: (News Section) 10:325; 
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SALTS 
Calcium Chloride—4:116; 11:391 
Salt—1:3; 1:37; 10:349; 10:364; 11:391 
Trisodium Phosphate—4:116 

Shipping (News Section) 3:95; 
8:253 


4:115; 5:169; 6:189; 6:192; 
7:206; 9:267; 9299; 10:337; 10:355 

Solvents—10:349 

Steel—2:59; 11:413 


Stress Corrosion Cracking—4:124; 10:325; 
11:413 


Surface Preparation—5:147 
Sweat, Corrosion By—8:237 
Tanks—5:160; 8:243; 11:368; 11:401 
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TESTING—LABORATORY 


(News Section) 10:325; 


12:440 
Acids—1:7; (News Section) 12:425 
Alkalies—12:425 
Atmospheric—12:440 
Ceramic—1:13; 10:335 


4:116; (News Section) 


9:285; 10:364 
High Pressure—3:101 
High :7; 1:13; 9:295; 
10:335; 12:432; 12:435 
Inhibitors—3: 103; :343; 11:401; 11:407 
Measuring 


Potential 3:91 

Radiometric Tracers—9:285; 10:343 

Stress Corrosion Cracking—4:124 

6:195 
TESTING—ON LOCATION 

Coatings—2:50; 2:63; 4:116; 10:364 

Cooling Towers—5:151 

Heat Exchangers—12:425 

High Temperature—4 (News Section) 

Inhibitors—5:151; 7:217; 11:401 

Marine 

Refinery—11 :368 
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Soils—1 :30 
Tank Car 

UTILITIES INDUSTRY 
7:213; 8:259; 

10:324; 10:364; :420; :443; 

Power—13; 1:21; 124; 5:165; 12:445 
10:337 

Valves, 

Vegetable Oils—12:425 

Velocity, Effect 12:425 

Water, 3:85: 3:110; 5:151; 5:165; 
6:195; 7:217; 10:315; 10:349; 11:39] 

Water, News Section) 3:95; 
9:267; 10:349 

Welding—5:147 
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Index Technical Committee News Section 
CORROSION, Volume 10, 1954 


Tables Contents Index News Committees 


May June July Aug. Oct. Nov. 
Committee Page Page Page Page Page Page Page Page 


T-1 


Local Technical Groups Favored. Well Equipment .............. 
Officers Named for Technical T-1A Corrosion Oil and Gas Well 


First Appearance New News Feature........ Equipment, Los Angeles Area .... 
7 
7 
7 


In-Line Tests Coupons Scheduled........... 
New Plastics T-1C Sweet Oil Well 


Scope, Organization, Objectives of T-1D Sour Oil Well Corrosion........... 
High Purity Water Committee Are Given.... 
Bibliography Snow Removal Methods Set.... 


Effect Phosphoric Acid Adhesion T-1G Sulfide Stress Corrosion Cracking 


Oil String Casing Corrosion ...... 
Standard for Screening Inhibitors Planned...... Oil Field Structural Plastics 

Long Term Tests Favored for Structural Plastics 9 
Book Corrosion Oil and Gas Well 


T-1K Inhibitors for Oil and Gas Wells . 


Catalog of Types of Lead Sheath Corrosion.... 10 
T-2B Anodes for Impressed Currents . . 
T-2C Minimum Current Requirements . 
No. 6—June, 1954 T-2D Standardization Procedures for 
Measuring Pipe Coating Leakage 
Corrosion Failures of Guy Rods Probed........ 9 


T-2E Internal Corrosion of Product Pipe 


Sour Crude Pipe Line and Tank Design Lines Gnd Tasks..............-.. 


Operating Recommendations Are Drafted.... 
Two Committees Shifted Internal Corrosion Crude Oil 
Varying Criteria Used Companies T-2G Tar for 
Proposed Standard Pipe Coatings Pipe Wrapping Materials ....... 
Conductance Now Being Circulated........ 
Carbon Dioxide Eyed Corrosion 
Extension Approved for Sulfide Stress T-3B Corrosion Products .... : 
Organics Favored as Condensate Well Inhibitors 13 T-3E Railroad 
Officers Changed on Eleven Committees........ 14 T-3F Corrosion by High Purity Water 
T-3G Cathodic Protection ............ 
T-3H Tanker Corrosion eS 


No, 7—July, 1954 
Utilities 


Cathodic Protection Spatial Criteria Urged..... Effects Electrical Grounding 


Report Minimum Potential Criteria Readied Lead and Other Sheaths 


for Testing T-4B-3 Tests and 


OILFIELD STRUCTURAL PLASTICS T-4B-5 Non-Metallic Sheaths and Coatings i at 


TEST DATA T-4B-6 Stray Current Electrolysis ...... ato 
T-4D Corrosion Deicing Salts ....... 
Creep Tests Are Good Get Stress Data, 


Utility Industry. 
Laboratory Testing of Glass-Plastic Laminates, Mitigation in the Utility Industry 


Tensile and Bursting Strength Tests............ Process Industries 

Temperatures, Combined Loads Data Compiled, 


T-5B High Temperature Corrosion ...... 


T-5C-1 Corrosion Cooling Waters 
(South Central Region) . ...... 


No. 8—August, 1954 T-5D Plastic Materials Construction. 
Final Solutions for Nitric Acid Corrosion Sought. T-6 Protective Coatings ........... 
Poor Selection Materials Cited Utilities.. T-6A Organic Coatings and Linings for 
Wainwright New T2-C Vice-Chairman ...... Resistance Chemical Corrosion 
Technical Committee Invited Meet Dallas.. Protective Coatings for Resistance 

T-6G Surface Preparation for Organic 
Recommendation Plastic Pipe Made 

Corrosion Resistant Construction 


Page 
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Tables Contents, Continued 


No. 9—September, 1954 


Report Vinyl Coatings Readied............ 
Kahn Resigns After Completing Report........ 


T-3F Members Give High Purity 


Twelfth Report Made Sulfide Stress Probe... 
May Accepts T-3G Chairmanship.............. 
Inhibitor Screening Procedure Is Revised...... > 


Honnaker and Gabriel Are T-6K Officers...... 
Provisions for Committee Made........ 
Service Reports Given Oil Field Plastic 


No. 10—October, 1954 


Well Inhibitor Treatment Decreasing........... 
Pipe Wrapping Unit Meet 
Tanker Unit Organize................... 


Members Sought Nitric Acid 
Methods Applying Well Inhibitors.......... 


Tubing Pitting Laid Sulfate Scale........... 
Sixteen Committees Meet Dallas......... 
Three Types Sucker Rod Tests Underway..... 
Non-Metallic Jackets Tested for Sheaths....... 
Power Corrosion Called Galvanic......... 
Grounding Gap Practices Surveyed............. 
Oil String Corrosion Failures Increase........ 
Two Groups Study Casing Corrosion......... 
Plastic Construction Materials Group Meets.... 
150 Attend Dallas Plastic 
Plastic Pipeline Film Unit Organized.......... 
Screening Procedure Inhibitors Sought....... 
Protective Coatings Chart Discussed.......... 


Oil Well Casing Cathodic Protection Practical.. 
Minimum Coal Tar Coating Standards Sought.. 


Leakage Conductance Report Approved........ 
Inhibitor Screening Report Approved.......... 
Plastic Materials Papers Presented............ 
Lead Sheathed Cable Second Report Ready.... 
T-1A Talks Cathodic Protection .......... 
T-2B Discusses Ground Beds, Anode Practice... 
T-3A Submits Corrosion List........ 
Bar Ball Coupons Cut Edge Effects........ 
Utilities Group Discusses Corrison Costs........ 
Committees Schedule Chicago Meetings...... 
Plastic Committee Organizes Task Groups..... 
Water Department Materials Topic.......... 
Corrosion Inhibitor Report Completed........ 
Bonding Practices Are Surveyed T-4B-6....... 
High Silicon Cast Protects Water Tank..... 
Early Publication Leakage Conductance 
Tanks Corrosion Plans March 


Minimum Current Committee Seeks Members.... 
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INDEX CORROSION ABSTRACTS, Volume ,1954 


Numbers in this table are those printed in the lower outer margins 
of the Corrosion Abstract Section, cumulative through the volume. 
Topical headings in the left column are those of the first and second 
subdivisions of the NACE Abstract Filing Index, revision of Septem- 
ber 1952. This index may be found reproduced in full as part of the 
Index to Technical Material Published in Corrosion in the December, 


{GENERAL 
1. Miscellaneous 
2, Importance 
3. Reviews 
4, Bibliographies 
5. Directories of Material 
6. Books 
7. Organized Studies of Corrosion 
8. Personalities and Directories of Individuals 
2 TESTING 
1, General 
2. On Location Tests 
Laboratory Methods and Tests 
4. Instrumentation 
5. Specifications and Standardization 
6. Preparation and Cleaning of Specimens 
7. Other 
3 CHARACTERISTIC PHENOMENA 
1, General 
2. Forms 
3. Biological 
4. Chemical Effects 
. Physical and Mechanical Effects 
. Electrochemical Effects 
. Metallurgical Effects 
. Miscellaneous Principles 
9. Other 
4CORROSIVE ENVIRONMENTS 
1. General 
2. Atmospheric 
3. Chemicals, Inorganic 
4. Chemicals, Organic 
Soil 


1954 issue of Corrosion. Principal difference between this index and 
that published in the December, 1951 issue is the addition of desig- 
nation 6.11 Design, Influence on Corrosion. Refer to footnotes for 
changes in 8. Industries not affecting validity of indexing of previous 
abstracts. 
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. Metallic Coatings 56 
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Oil and Grease Coatings 


Packaging 
. Treatment of Medium 
8. Inhibitors and Passivators 
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9. Surface Treatment 
10. Other 
ll. Desien, Influence of 
6MATERIALS OF CONSTRUCTION 
1, General 
2. Ferrous Metals and Alloys 
3. Non-ferrous Metals and Alloys—Heavy 
. Non-ferrous Metals and Alloys—Light 
. Metals—Multiple or Combined Discussion 
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296 
300 


6. Non-Metallic Materials 
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7. Duplex Materials 
8. Other 
7EQUIPMENT 
1. Engines, Bearings and Turbines 
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128 
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2. Valves, Pipes, and Meters 

8. Pumps, Compressors, Propellers, and Impellers 
4. Heat Exchangers 

5. Containers 


129 


178 


6. Unit Process Equipment 
7. Electrical Telephone and Radio 
8. Wires and Cables (non-electrical) 
9. Specifications 
10. Other 

8 INDUSTRIES* 
1. Group 1 

Group 2 

Group 3 
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Group 7 
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9. Group 9 
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*The following designations apply to the 
several groups listed under 8. INDUS- 
TRIES: 

1. Air conditioning, architecture and build- 
ing, refrigeration, sewage and water. 

2.Communications, power. 

3. Agriculture, beverage, dairy, fermentation, 
food, sugar, starch. 


5. Ceramics, 
products. 


glass, 


7. Graphic arts, instrume 
raphy. 


4. Fuel, solids; fuel, gases; petroleum refining 
and production, rubber, atomic energy. 


pulp and paper, 


6. Laundry, soap and detergents, textiles. 
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8. Chemical manufacturing, distilled liquor, 
electroplating, leather and tanning, metal 
fabrication and finishing, pharmaceuticals. 


9. Aircraft, pipe line, railroad, 
shipping. 


10. Explosives, metallurgy, 
and war materials, other. 
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Houston Short Course Scheduled for Jan. 20-21 


MANAGERS HOUSTON SECTION SHORT COURSE—Left right: Wood, Jr., Products- 

Research-Service, Inc., program chairman; Spracklen, Transcontinental Pipe Line Corp., 

arrangements chairman; Woody, United Gas Corp., general chairman; and Waring, 
Sales Corp., promotion and publicity chairman. 


Dec. 


Metropolitan New York Section. 
The Chemists’ Club. 

Permian Basin Section. Jack Wil- 
liams, National Tank Co., Odessa, 
will discuss tank corrosion. 

Greater Boston Section. Hotel Bea- 
consfield, Brookline, Mass. 

United Gas Corp., Shreveport, will 
speak corrosion problems oil 
and gas production equipment. 

Montreal Section, Corrosion testing. 


Jan. 


North Texas Section. Installation 
officers. 

Pittsburgh Section. Teres, Air 
Research and Development Com- 
mand, will speak corrosion prob- 
lems military aircraft. 

Permian Basin Panel dis- 
cussion casing corrosion. 

Chicago Section. Nyland, 
Sinclair Research Laboratories, will 
present the applications economic 
analysis refining corrosion prob- 

Montreal Section. 
electrolysis. 

New Orleans-Baton Rouge Section. 
Corrosion Inhibitors and Inspection 
Methods. 

Metropolitan New York Section. 
The Chemists’ Club. 

Sabine-Neches Section. Ladies night 
and installation 


Discussion 


Students come from many states at- 
tend short courses corrosion usually 
held each fall NACE’s Tulsa and 
Shreveport Sections. 


North Texas Section 
Hears Wahlquist 


the November Ist meeting the 
North Texas Section the Cattlemen’s 
Cafe Fort Worth, approximately 
members and guests heard Wahl- 
quist the Southern Union Gas Com- 
pany, Dallas, present paper titled, 
Talk About Pipe Lines.” 


Mr. Wahlquist discussed 
coated steel gas main installed 1928 
and which corrosion leaks appeared 
1945. covered such points leak 
experience, anode performance and other 
details which have been observed rather 
closely during the time between instal- 
lation 1945 and the present. also 
had comments regarding other installa- 
tions using both expendable anodes and 
impressed current. 


The nominating committee recom- 
mended new slate officers fol- 
lows: For chairman, Paul Fleming, Gulf 
Oil Company, Fort Worth; for vice 
chairman, Muehlhause, Lone Star 
Gas Company, Dallas; for secretary- 
treasurer, Ken Robbins, Otis Pressure 
Controls, Inc., New Officers will 
take office January, 1955. 


SHORT COURSE CALENDAR 


1955 

Jan. 20-21—University Houston Short 
Course. 

Jan. 24-28—UCLA, Los Angeles, Cal. 

Feb. 2-4—University Toronto, Hart 
House Theater, Toronto. 

Feb, 16-18—Tulsa Section, Sixth Annual 
Short Course, Mayo Hotel, Tulsa, 
Okla. 

Mar. 1-4—University 

Fall—Washington University, St. Louis, 
Missouri. 


Tennessee, 


Sessions Planned 
Pipeline Coatings 
And Inhibitors 


Fundamentals Pipe Line Corrosion 
will the subject two-day short 
course conducted the Houston Sec- 
tion, January 20-21, 1955. 
course, planned for the benefit fore- 
men, superintendents and beginner cor- 
rosion engineers will held Ober- 
holtzer Hall the University Hous- 
ton campus. 

Practical aspects pipe line corrosion 
Woody, United Gas Corp., general chair- 
man the course, field trips, simple 
demonstration units and talks experts 
using non-technical language will show 
foremen and others who work the 
field what causes corrosion and what 
they can about it. 

Some the subjects considered 
are: Why Pipe Lines Corrode Ex- 
ternally? External Coatings for Pipe 
Lines, Fundamentals Cathodic Pro- 
tection, Why Pipe Lines Corrode In- 
ternally? Inhibitors for Oil and Gas Pipe 
Lines, Internal Coatings for Pipe Lines 
(Mill Field Applied and In-Place Ap- 
plications), What Look for and How 
Report it, and Case Histories Pipe 
Line Corrosion, Both Internal and Ex- 
ternal. 

After the short field trip, important 
points the trip will discussed with 
the leader. The course will end with 
round table discussion, summary and 
request for opinions the course and 
suggestions for future short courses. 

Other Houston Section members who 
are active arranging for the course 
are: Spracklen, Transcontinental 
Pipe Line Corp., arrangements chairman; 
Wood, Jr., Products-Research- 
Service, Inc., program chairman; Lloyd 
Nelson, Shell Pipe Line Corp., registra- 
tion chairman; John Loeffler, Thornhill- 
Craver Co., finance chairman and 
Waring, Johns-Manville Sales Corp., 
promotion and publicity chairman. 

Cost the two-day course will 
$10 and the fee not refundable. Those 
who can are urged register before the 
two day session starts. Applications 
mail for the short course should ac- 
companied checks money orders 
made out to: Houston Short Course and 
addressed Lloyd Nelson, Shell Pipe 
Line Corp., Box 2648, Houston, 
Texas. 

Arrangements have been made for the 
use class rooms the University 
Houston campus. Registration will open 
7:30 am, January the lounge 
Oberholtzer Hall and the first meet- 
ing the morning scheduled the 
same hall after registration completed. 
Luncheon will available the cam- 
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105 Are Registered 
For Southeast 
Jacksonville Meeting 


Previous attendance records were 
broken when approximately 105 regis- 
tered for the Fall Meeting Southeast 
Region NACE held the Hotel Roose- 
velt Jacksonville, November 
4-5. Officers were elected and seven 
papers presented during the two-day 
meeting. 

New officers for 1954-55 are: Frank 
Putman, Anti-Corrosion Manufacturing 
Co., 2464 Memorial Dr., E., Atlanta, 
Ga., chairman; Fred Stull, Texas Gas 
Transmission Corp., 401 Third St., 
Owensboro, Ky., vice-chairman and Ar- 
thur B.-Smith, Amercoat Corp., Jack- 
sonville, Fla., secretary and treasurer. 

Technical papers presented were 
follows: 

May, Nickel Co., New 
York City. 

Design Against Corrosion 
Rudolf, Atlantic Coatings Co., Jack- 
sonville. 

Cathodic and Coating Protection 
Navy Aqueduct from Florida City 
Key West Thomas Griggs and 
Homestead, Fla. 

New Developments Valve Design 
Emil Holmberg, Alloy Steel Prod- 
ucts Co., Linden, 

Protective Coatings Mike Monak, 
Wilmington, Delaware. 

General Application Stainless Steels 
Hopper, Crucible Steel Com- 
pany America, Pittsburgh, Pa. 

Plant Corrosion Mitigation Measures 
Thomas Bostick, Jacksonville 
Municipal Southside Generating Station, 
Jacksonville, Fla. 

The Application Plastics Pulp 
and Paper Mills Raymond Seymour, 
Atlas Mineral Products Co. 

Boiler Corrosion Canavan, 
Mutual Boiler and Machinery Insurance 


The Application Alloys Pulp and 
Paper Mills Teeple, Inter- 
national Nickel Co. 


New Officers Are Elected 
Southeast Region 


Officers were elected during the 1954 
Fall Meeting Southeast Region 
NACE held Hotel Roosevelt Jack- 
sonville, Fla. November New officers 
are: Frank Putman, Anti-Corrosion 
Manufacturing Co., 2464 Memorial Dr., 
S.E., Atlanta, Ga., chairman; Fred 
Stull, Texas Gas Transmission Co., 
Owensboro, Ky., vice chairman and 
Arthur Smith, Amercoat Jack- 
Fla., secretary and treasurer. 


Members NACE may run Position 
Wanted classified advertisement an- 
nually two consecutive issues Cor- 
ROSION without charge. 


All papers presented annual meetings 
NACE, except those not approved 
the association’s editorial review com- 
mittee and editor, are pub- 
lished 


Role NACE 
Control Corrosion 
Houston Topic 


The role the National Association 
Corrosion Engineers advancing the 
science corrosion control and brief 
history man’s attempt combat cor- 
rosion are scheduled features the De- 
cember Houston Section meeting pro- 
gram. John Loeffler, Thornhill-Craver 
Co., Houston, will deliver the principal 
address: Corrosion Control Through 
NACE. 

Mr. Loeffler’s planned talk covered 
objectives the NACE and the way the 
organization working achieve these 
objectives. The growth membership, 
the ratio active members corporate 
members and the reliance corporate 
members for association progress also 
was outlined. 


The importance the association’s 
publications, especially Corrosion maga- 
zine well other publications such 
technical committee reports and Cor- 
rosion Abstract Punch Cards are de- 
scribed. Work technical committees, 
considered one the most im- 
portant activities NACE, educational 
activities the association promote 
higher standards learning for corro- 
sion engineers and definition the 
qualities corrosion engineer are 
covered. 

Mr. Loeffler’s presentation includes ex- 
tensive use slides showing the growth 
NACE and the manner which 
operates. Slides showing spike from 
the Bronze Age, 3500 BC; monumental 
achievements corrosion science from 
Faraday’s and Davy’s experiments, down 
the present atomic era will shown. 
Mr. Loeffler will also present slides 
showing organization charts the asso- 
ciation, Corrosion magazine, sample 
the Corrosion Abstract Punch Card pub- 
lished NACE and other photographs. 

The meeting will held Bill Wil- 
liam’s Chicken House, 6515 Main St. The 
fellowship hour will start 6:00 
with dinner and Mr. Loeffler’s ad- 
dress 

the November meeting, students 
and faculty members from 
tute, the University Houston, 
College, and the University Texas 
heard Dr. Maxwell, Pont 
Nemours Co., speak the benefits 
becoming corrosion engineer. Dr. Max- 
well discussed briefly the function and 
importance the corrosion engineer 
industry. total 114 persons attended. 


Houston Short Course 
(Continued From Page 


pus from 11:50 1:10 both days. 
Out-of-town participants should make 
their own reservations for hotel rooms. 
Regular city bus service available from 
the downtown area the Houston Uni- 
versity campus. 


MacGregor Elected 


MacGregor has been elected 
the office treasurer the Greater St. 
Louis Section. 


Vol. 


Vancouver Section Holds 
Two October Meetings 


Vancouver Section held two meetings 
during October, one the fourteenth 
and one the eighteenth, the latter 
joint meeting with the ASM and the 
Persons attending the joint meet- 
ing October heard Dr. Bruce 
Gonser Battelle Memorial Institute 
say that metallizing was performed 
obtain the desirable qualities the 
posited coating and that almost any 
metal can deposited another. 
stated that the present state devel- 
opment, use for many the metal- 
lized surfaces exist, although almost any 
desirable property can obtained. 
Gonser also pointed out that metallized 
layer true alloy layer with surpris- 
ingly little gradation composition 
across the layer. 

the regular meeting the section 
October 14, approximately mem- 
bers and guests heard Keay Lukens 
Steel Company speak Pulp Mill Di- 
gester Corrosion. Mr. Keay discussed, 
with the aid slides, the types and 
extent corrosion which and his 
company have encountered the pulp 
and paper industry. also pointed out 
that much the corrosion digesters 
caused initiated such factors 
turbulence and drips from liquor filling 
spouts. 


Teche Section Elects 


the October meeting the Cen- 
tral Oklahoma Section approximately 
guests and members heard Tom Blinker- 
sop with the and Betz Com- 
pany speak Water Side Corrosion 
Control. 

Professor James the Engineer- 
ing Department, Oklahoma University, 
addressed the group and outlined plans 
for the university’s second Corrosion 
Short Course, tentatively planned for 
next spring. 

During the business portion the 
meeting nominations for officers for 1955 
were also announced follows: 
man Allen, Anderson Prichard Oil 
Company; Vice Chairman Loyd Good- 
son, Oklahoma Natural Gas Company; 
Secretary-Treasurer Clyde Norman, 
Johns-Manville Company. 


Oklahoma University 
Planning Short Course 


the November meeting the 
Teche Section the following officers were 
elected: Robert Morcom, National 
Aluminate Corporation, chairman; Wes- 
ley Fox, Tuboscope Company, vice- 
chairman; Ray Tuggle, Texas Pipe Line 
Company, secretary. in- 
ary, 1955. 

The members and guests attending 
the meeting held the Poor Boy’s 
Riverside Inn Lafayette heard 
Shock, Continental Oil Company, discuss 
Iron Analysis. Mr. Shock’s discussion 
was followed question and 
period. 

announcement was made that the 
next meeting the Teche Section will 
December 16, when Greco 
United Gas Corporation will lead dis- 
cussion Corrosion Problems Oil 
Gas Production and andling Equipment. 
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MUNGER, vice president Research and 
Manufacturing for Amercoat Corp., Los An- 
geles, who was guest speaker for first 1954-55 
meeting Baltimore Section October 19. 


Telephone Corrosion 


Problems Topic 
Baltimore Dec. 


survey corrosion problems that 
save confronted telephone engineers 
Maryland including discussion long 
term trends infrequency occurence 
such troubles scheduled pre- 
sented Miller, transmission and 
outside plant engineer Chesapeake 
and Potomac Telephone Co., during De- 
cember meeting Baltimore Section 
NACE Baltimore, Maryland. Current 
problems and some recent developments 
subjects relating cathodic protec- 
tion systems are discussed 
members during the meeting. 

Munger, vice president Re- 
search and Manufacturing for Amercoat 
Corp., Los Angeles, was guest speaker 
for the first 1954-55 meeting Balti- 
more Section NACE held Baltimore 
October 19. Mr. Munger spoke 
The Effect Design Coating 
ciency and Reasons for Care the Ap- 
plication Coatings Existing Struc- 
tures. 


Montreal Section Session 


The October meeting the newly 
formed Montreal Section, attended 
some members and guests, was ad- 
dressed Dr. Uhlig Massa- 
chusetts Institute Technology 
Fundamental Factors Corrosion Con- 
Dr. Uhlig was introduced Dr. 
Moro and the success the meeting 
was evidenced the long question and 
period following Dr. Uhlig’s 
talk, 

Papineau Dearborn Chemical 
Company, chairman the sec- 
membership committee 
interest section activities 
and several new applications for mem- 
bership during the course the meet- 
ing. 

five-year index Tech- 
nical Section was published Decem- 
ber, 1950. 

Discussions and comments material 
Technical Section are 
solicited. 


NACE NEWS 


Can STOP your corrosion problems! 


Here’s the all-star line-up GACO Neoprene Products for complete 


corrosion protection. 


ments from this table. 


Product Name Number 
Type Service 


N-700 


N-200-1 


N-250-1 


Neoprene Maintenance 
Coating Gray, Slate 
Black, Aluminum For 
corrosive fumes and 
splash service 


Neoprene Liquid Lining 
For immersion service 
(irregular surfaces) 


Neoprene Uncured Sheet 
Stock 

Ye", & thick 
For immersion service 
(regular surfaces) 


Neoprene Cured Sheet 


Stock 

For immersion service 
(regular surfaces) 


Neoprene Putty 
For immersion 
fume service 


Neoprene Caulking 
Compound 

For immersion 
fume service 


Neoprene Aircraft 
Coating 

High tensile and 
dielectric properties 


Select the best GACO Product for your 


Typical Applications 


Excellent corrosive fume and splash protection 
for outside surfaces equipment, structural 
steel, wood and concrete. With addition 
grit, GACO N-700 provides SKID-PROOF sur- 


faces steps, ramps. 


Vats, valves, impellers, chemical process 
equipment, pipes, condensers, sea 
chests, tanks, pumps, conveyors, fans, and 
other items having irregular surfaces and 
odd shaped and perforated forms. 


For lining tanks and equipment having fairly 
regular surfaces and where greater thickness 
required for heavy duty services. 


For the same type application GACO 
but for use where impossible 
impractical heat-cure the item. The GACO 
Bond 


Fills cavities castings and smoothes seams 
before lining with other GACO Products. Ex- 
cellent for expansion joints. 


100%-solids caulking compound contain- 
ing volatile solvents. Fills deep pits, cracks 
and cavities with any thickness. 


For coating radar and radio housings and 
other laminated plastic parts. Resists rain 
erosion and hail high speeds. 


Send complete information the GACO Neoprene Products circled above. 


NAM 


COMPANY 


ADDRESS 


CITY 


STATE 
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THE ANSWER 
YOUR 
FUME PROBLEM? 


Shown here light-weight, easily- 
erected PLA-TANK 
handles fume exhaust the new 
thorium plant the Lindsay Chemical 
Co., West Chicago, 

The stack has 44” diameter, 69’ 
long including 90° elbow, cross run 
fan chamber and riser beyond fan. 
There are inlets from three floors 
handle exhausts from individual tank 
systems. Stack was prefabricated with 
flanges for fast installation. 

PLA-TANK STACKS may also 
the answer your problem venting 
corrosive fumes inside out. Con- 
sider these many advantages 

manufactured from long-life, 

resin-bonded fiber laminate 

fumes and temperature than ever 
before 

weather 

need less rigging and support; 
save handling, freight, shipping 
charges 

competitively priced; available 

diameters 60” 


Let us help you solve your problem the 
e modern way — with PLA-TANK STACKS. 


Write today for free data sheets. 


CORPORATION 


Waltham Ave., Springfield Mass. 


ASSOCIATION CORROSION ENGINEERS 


THE BUFFALO UNDERGROUND CORROSION 
POSIUM—( Upper row, left right) Dr. Clifford Furnas, 
Chancellor the University Buffalo, welcomes NACE 
the university; William Wardrop, Niagara Frontier 
Section chairman, speaking the Hotel Sheraton banquet; 
James Shields, past chairman Niagara Frontier Sec- 
tion, speaks the banquet; (Second row) Seymour 
talks Plastic Pipe for Underground Structures; Frank 
Costanzo talks Fundamentals Plant Testing for 
Corrosion; George Best, director Northeast Region, 
speaks the Hotel Sheraton banquet; (left) Fair 
speaks Organization and Aims the National 
tion Corrosion Engineers the banquet. 


250 Attend Corrosion Symposium Buffalo 


Metropolitan New York 
Nominations Announced 


The nominating committee Metro- 
politan New York Section announced 
the October meeting that persons 
nominated for offices for 1955 are: 
Chairman, Fabian Electro 
Rust-Proofing Corp., Newark, New Jer- 
sey; Vice-chairman, Frank Kulman 
Consolidated Edison Co., New York; 
Secretary-treasurer, Ronald Lucke, 
Esso Standard Oil Co., Linden, 


Approximately members and guests 
heard Miller the Ebasco Serv- 
ices, Incorporated, speak the subject 
advanced techniques electrical 
measurement for corrosion investigation 
and cathodic protection testing. Methods 
avoiding some common errors occur- 
ing this measurement were demon- 
strated and various types instruments 
and accessories used electrolysis sur- 
veys were displayed. 

The next meeting the Metropolitan 
New York Section will held Decem- 
ber the Chemists’ Club New 
York City. 

Ordinarily preprint copies papers 
presented NACE meetings are not 
prepared the association. 


Two hundred and fifty persons repre- 
senting companies located 
states and Canada registered for the 
symposium corrosion underground 
structures conducted Niagara Fron- 
tier Section NACE the campus 
University Buffalo October 27-28. 
One hundred and fifty attended the Fel- 
lowship Hour and Banquet the Hotel 
Sheraton. 

Albert Stegner, Tennessee Gas 
Transmission Co., Houston, Texas, was 
symposium moderator. 


Niagara Frontier Section 


Hear Luce January 


The January meeting the Niagara 
Frontier Section will feature discussion 
Walter Luce, the Duriron Com- 
pany, Dayton, Ohio, concerning the 
metallurgical approach the solution 
corrosion problems the process indus- 
tries. 


Thomas May, technical manager 
the Kure Beach Corrosion Testing 
tion the International Nickel Com- 
pany has been elected vice-chairman 
the Corrosion Division, Electrochemical 


Society for 1954-55. 
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Los Angeles Section 
Corrosion Inhibitors 


Rydell, corrosion specialist for 
the National Aluminate Company, Chi- 
cago spoke 100 members and guests 
Los Angeles Section October 
following dinner meeting Rodger 
Young Auditorium. Mr. Rydell’s topic 
was Use Organic Corrosion Inhib- 
itors the Petroleum Industry. 


Using charts, Mr. Rydell described 
and illustrated typical applications 
organic inhibitors and pointed out ad- 
proper applications and 
concentrations. Successful application 
organic inhibitors refineries tem- 
peratures 700 degrees was re- 
ported. Some organic inhibitors have 
delayed effect, said. 

Secondary benefits from the use 
organic corrosion inhibitors include bio- 
logical control, anti-fouling and deter- 
gent action deposits and films. Water 
analysis, coupon studies and related 
chemical and biological tests were men- 
tioned methods analysis. 

More than percent those present 
asked technical questions Mr. Rydell. 

Dinner was attended persons. 


Kartinen Talks 
Damage Steel Piers 
San Francisco 


Approximately members and guests 
heard Kartinen the Signal Oil 
and Gas Company Los Angeles, speak 
Effects Corrosion and Erosion 
Some Steel Piers Along the Southern 
California Coast the September 
meeting the San Francisco Bay Area 
Section held the Alouette Restaurant 
San Francisco. 


Mr. Kartinen presented highlights 
years experience with deteriora- 
tion off-shore drilling piers aided 
color slides. discussed the variation 
corrosion rate with depth immer- 
sion, the damage suffered from impinge- 
ment the tide level, and the effects 
certain marine organisms. the dis- 
cussion period which followed Mr. Kar- 
tinen’s talk emphasis was his ex- 
with protective coatings and 
cathodic protection. 


NBS High Performance 
Ceramic Coatings Cited 
Armour Foundation 


According newsletter published 
the Armour Research Foundation 
the Illinois Institute Technology, 
ceramic coating which will withstand 
water quenching from 2000 degrees 
has been developed the National Bu- 
Standards. Also announced 
the newsletter are the manufacture 
Phenol from 100 percent petroleum 
Products, new welding electrode which 
said provide better weld quality 
and shielded arc welding 
aluminum and simple method for mak- 
ing better and cheaper plastic pipe, hot 
melt coatings and moulding powders 
new process for producing fur- 
furyl alcohol resin. 


NACE NEWS 


SEEN LOS ANGELES SECTION meeting October 13: Left right, back row, John Brown, 

Kobe, Inc., secretary-treasurer Los Angeles Section; Dean Stephen, Chicago Bridge Co., 

vice-chairman Western Region; Sid Gally, Southern California Gas Co., chairman, Los Angeles 

Section; Tandy, Standard Oil Co. California, vice-chairman, Los Angeles section; front row: 

Whiteneck, Long Beach Harbor Dept., director, Western Region; Robert Kerr, Southern 

California Gas Co., chairman, Western Region; Hall, Union Oil Co. California, secretary- 
treasurer, Western Region. 


Federated makes all the anodes 
you need for cathodic protection 


Whether you require anodes 
large small quantities common special shapes 
Federated your logical source supply. 


the only “full line” galvanic anode manufacturer 
this country, Federated offers you the widest 
possible selection anodes, manufactured any 
specification you require. This means greater economy 
more flexibility your cathodic protection work. 


Federated quality, backed over years 
experience the production non ferrous metals 
all types, second none the industry. 


Federated does not install anodes, but works closely 
with numerous leading “Engineering Installation” 
organizations the interest the ultimate user. 


With conveniently located anode plants 
Houston, Texas; Newark, J.; and Perth Amboy, 
Federated service unparalleled. 


Your inquiry invited. For either quotations 
additional free informative literature Federated magnesium 
zine anodes, write call any Federated’s plants 
sales offices. Or, contact any the distributors listed below: 


Allen Cathodic Protection Co., Box 386, Harvey, Louisiana 
Brance-Krachy Co. Inc., Box 1734, Houston, Texas 
Marshall Hyde, 1344 Griswold Street, Port Huron, Michigan 

Peifer Co., 1801 Ellsworth Ave., Carnegie, Pennsylvania 


Pipeline Coating and Engineering Company, 
2850 East Florence Ave., Huntington Park, California 


Federated Metals Division 


AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK N.Y. 
Canada: Federated Metals Canada, Ltd., Toronto and Montreal 


Aluminum, Magnesium, Babbitts, Brass, Bronze, Anodes, Zinc Dust, 
Die Casting Metals, Lead and Lead Products, Solders, Type Metals 
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GREATER BOSTON September meeting was attended the members and guests 
pictured above. Paul Ffield, Superintendent Development and Research, Bethlehem Steel 
Company, Quincy, Mass., spoke corrosion problems the shipbuilding industry. 


purification, improved design. 

Dr. Fontana concluded his talk with 
discussion several charts which il- 
lustrated economical and uneconomical 
conditions under which metals could 
used contact with various liquids 
when held above their boiling points. 
pointed out that large variations the 
amount corrosion frequently result 
from comparatively small changes the 
liquid concentration temperature 
above below certain critical values 
and design engineers should particu- 
larly careful avoid such errors. 

Approximately members and guests 
attended the meeting which was an- 
nounced the next regularly scheduled 
meeting will January Hunting- 
ton, Va. when Dr. Seymour 
Atlas Mineral Products Co. will discuss 
Plastic Materials Construction. 


Lists literature available from NACE 


Kanawha Valley Section 
Hears Fontana Talk 


Forms Corrosion 


Fontana Ohio State Univer- 
sity discussed corrosion and its preven- 
Kanawha Valley Section. Dr. Fontana 
covered number industrial plant 
problems which illustrated the different 
forms which corrosion manifests it- 
self. These various forms were classed 
as: uniform distribution, galvanic, con- 
centration cell, pitting, dezincification, 
stress-corrosion and erosion-corrosion. 
General methods for combatting cor- 
rosion also were reviewed and classified 
under different headings. These methods 
call for the use alloys materials 
with better corrosion resistance, cathodic 
protection, metallic coatings, inorganic 
and organic coatings, alteration en- 
vironment, non-metallic materials, metal 


THE NEW AND IMPROVED 


Used for locating voids the coating completed pipe line 


Electronic Coating Inspector 


Has compact, light-weight receiver which weighs only 
Has greatly increased power output signal generator 
which arranged for self-contained batteries. 
Has replaceable vibrator unit signal generator for 
assuring continuous field operation. 
Has carrying case which houses complete unit, and 
permits operation during bad weather. 
First manufactured NELSON ten years ago, the new and 
improved Pearson Inspector the outgrowth considerable 
and varied field experience, plus much research and develop- 
ment work. 


Write for illustrated Bulletin No. 941-A. 


217 Detroit St. 


PEARSON ELECTRONIC COATING INSPECTOR 


Vol. 


Baldwin Discusses High 
Temperature Corrosion 
Cleveland Session 


Twenty-five members and guests 
the Cleveland Section heard Dr. Wm, 
Baldwin Case Institute Tech- 
nology, speak High Temperature 
Oxidation and Scaling Metals the 
monthly dinner meeting the Cleve- 
land Section held October the 
Manger Hotel. 

the conclusion Dr. Baldwin’s 
talk, was announced that the Cleve- 
land Section will prepare 
one-half hour television show 
March 13, 1955 conjunction with the 
Cleveland Technical Societies Council, 
was stated that these programs are 
designed describe the various fields 
high school students taking and fol- 
lowing engineering course, 


Metallizing Subject 
St. Louis November 


the November meeting the 
Greater St. Louis Section the York 
Hotel, Walter Meyer, president 
St. Louis Metallizing, spoke 
New Metallizing. Mr. Meyer, using 
unique method illustration, 3-dimen- 
sional slides presenting the various 
aspects metallizing. This method 
illustration was well received the 
members and guests attending the meet- 


ing. 


without uncovering the line the new and improved Pearson 


Outside view 
metal carrying case 
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Atomic Energy Corrosion 
Problems Are Discussed 


October the Chicago Section 
met for dinner and meeting the Chi- 
cago Engineers Club with approximately 
100 members and attendance. 
Dr. Draley Argonne National 
Laboratories presented paper the 
subject Corrosion Problems 
Field Atomic Energy. outlined 
some the problems encountered with 
corrosion and corrosion reactions the 
Argonne National Laboratories. Prin- 
cipally, his topic dealt with corrosion 
values zirconium, stainless steel and 
aluminum applied materials cool- 
ing systems atomic reactors. 


Painting Technology 
Southwestern Ohio Topic 


Approximately members and guests 
attended the second meeting the 
Southwestern Ohio Section the 1954- 
season. After the dinner and business 
meeting, Jenss, vice chairman, intro- 
duced Kenneth Tator Kenneth Tator 
Associates, who spoke Why Paint 
Films Fail and What About it. 
Mr, Tator discussed the application and 
successful use coatings 
standpoint the user’s problems, cover- 
ing such points types, number 
coats, film thickness and economy. Some 
present considered this one the 
best section meetings insofar subject 
matter was concerned, very intense 
question and answer period followed 
Mr. Tator’s presentation. 


Spray Painting Methods 


Film Shown Shreveport 


Farmer the DeVilbiss Com- 
pany presented sound film entitled 
Making The Most The Spray Paint- 
ing Method the Shreveport Section 
their October meeting held the 
Caddo Hotel, Shreveport, Louisiana. 
Some members and guests were 
Present for the 45-minute film which 
dealt with the use equipment 
the application industrial and 
finishes, the conclusion 
which active discussion period was 
conducted Mr. Farmer who answered 
questions and provided additional infor- 
mation the topic. 

was announced that the next regu- 
larly scheduled meeting, November 16, 
Peabody Ebasco Services, Inc., 
unit ground bed design, with 
emphasis the use high-silicon cast 
anodes. 


Pratt Honored API 


Wallace Pratt, internationally- 
known geologist, author and philosopher 
has been named the 1954 recipient 
the American 
Gold Medal for Distinguished Achieve- 
ment. The award given for substantial 
contributions the arts and sciences 
the petroleum industry, humanity 
through the petroleum industry. 


NACE NEWS 


Interests Chicago 
Section Are Surveyed 


Technical Committees 


Chicago Section NACE recently 
circulated questionnaire among mem- 
bers the section concerning their de- 
sires and interests forming technical 
committees the section level. 
Lindberg, Sinclair Research Labora- 
tories, Inc., Chicago, Illinois, chairman 
the section, reports that replies the 
questionnaire were very heartening and 
that the present time seems likely 
the Chicago Section will form one 
more technical committees the local 
level. 

Subjects that have been suggested for 


STOP 


Corrosion 


new Chemical-Resistant PIPE 


Non-Plasticized Polyvinyl Chloride Product 
ADVANTAGES: Tough Tensile Strength Aluminum with 
Its Weight Excellent Abrasive Resistance Low Coefficient 
Expansion High Insulating Value Resists Combustion. 


CHEMICAL RESISTANCE: Has outstanding resistance acids, 
alkalis, salts, oxidizing agents, oil, grease, and other corrosive 

EASY INSTALL: Clean tapered threading accomplished with 
ordinary pipe dies without lubricants. Held I.P.S. strong dimen- 
sions, easily connected existing metal pipes. 


the section’s technical committee assign- 
ments are protective coatings, under- 
ground piping and structures, petroleum 
refining, petroleum production and gen- 
eral topics including inhibitors for cool- 
ing water and steam condensate, stain- 
less steel corrosion heat transfer 
equipment and conveyors, chemicals and 
ink, food industry, exterior plastics and 
phosphate expected that 
once the committees have been formed, 
they will sufficiently active set 
pattern for forming other technical com- 
mittees the local level. 

Nemours Company, Inc., Chicago, 
Illinois, has been appointed chairman 
the Chicago Section’s technical commit- 
tees and will responsible for their 


APPLICATIONS: Paper industry, water and disposal installations, 


KORO-LITE Pipe 
and Fittings are 
Strong and Durable. 


plating, chemical, pharmaceutical, food processing, soap, detergent 
and tannery plants, textile and mining industries, etc. 


Requests for further information will answered promptly. 


3 

RUBBER PRODUCTS CORP ORATION 


POSITIONS WANTED 
and 
AVAILABLE 


Active and Junior NACE members may run 
without charge two consecutive advertise- 
ments annually under this heading, not 
over words set point text type. 


Firms seeking employees, 
NACE membership, may run advertise- 
ment the same specifications in- 
definitely. 

Advertisements other specifications will 
charged for standard rates. 


Positions Available 


Corrosion Engineers. Positions available 
for graduate electrical engineers 
equal. Previous field and design ex- 
perience corrosion mitigation systems 
required. Extensive travel involved. 
Salary open. The Hinchman Corp., En- 
Francis Palms Bldg., Detroit 
ich. 


Sales Representatives for DEL Protec- 
tive Coatings. Protected territories avail- 
able qualified individuals com- 
panies. objection carrying non- 
competitive lines. Write David Long 
East 42nd New York 


Corrosion Engineer—Graduate engineer 
with field and design experience ca- 
thodic protection Extensive 
travel. Salary Harco Corp, 
Box 7026, Cleveland 28, Ohio. 


Metallurgist—Corrosion and/or electro- 
plating experience required supervise 
metallurgists and chemists research 
and development aircraft materials. 
Salary $5940 $7040 per annum. Write 
Naval Air Material Center, Naval Base, 
Philadelphia 12, Pa. 


Manager—To manage reorganized de- 
partment for sale corrosion-proof 
materials. Good understanding cor- 
rosion-proof materials construction 
and sales experience this field neces- 
sary. Location Cleveland. Write full 
CORROSION, Box 54-22. 


Sales Engineers—Promotions make pos- 
sible openings manage New York 
and Chicago sales offices for manufac- 
turer corrosion-proof process equip- 
ment. Outstanding opportunity for young 
engineer with sales experience this 
area with the chemical, steel and elec- 
troplating industries. Write full details. 
CORROSION, Box 54-23. 


Corrosion Engineer Chemist—Recent 
with electrochemical back- 
Knowledge metallurgy de- 
sired but not required. Work cor- 
rosion problems for major oil company, 
New York City. Write CORROSION, 
Box 54-24, 


Corrosion Engineer—Graduate engineer 
with responsible field and design ex- 
perience cathodic protection systems 
for marine craft. Salary: $8360-$9360. 
Some travel with per diem. Write 
Marietta Transportation Depot, Marietta, 
Pa. for details. 


Deterioration Cooling 
Towers Lake Charles 


Roy Comeaux Humble Oil and 
Refining Corporation, Baytown, Texas, 
spoke the subject Deterioration, 
Preservation and Maintenance Cool- 
ing Towers the October meeting 
the Sabine-Neches Section held 
Lake Charles, Louisiana. Approximately 
members and guests attended. Mr. 
Comeaux showed pictures and spoke 
the experience Humble has had with 
the deterioration and failures its cool- 
ing towers and its methods repair. 
also discussed the different types 
materials and wood treatments that have 
been tried. Following the question and 
answer period was announced that 
the next regular meeting the Sabine- 
Neches Section would held Decem- 
ber Orange, Texas. 


Organic Inhibitors Topic 


George Purdy the Tret-O-Lite 
Company spoke Organic Inhibition 
Gasoline and Oil Refineries the No- 
vember meeting the Permian Basin 
Section the Cave Room the Lincoln 
Hotel Odessa, Texas. 

During the business portion the 
meeting was announced approxi- 
mately members and guests that new 
officers for 1955 had been elected al- 
though there was tie for the position 
secretary-treasurer and that run-off 
election would necessary decide 
this position. 

Pictures old and new officers were 
taken and the queen the recent oil 
show held Odessa was introduced. 


Positions Available 


REPRESENTATIVE 


Nationally known chemical manufacturer 
desires the services of an established Manu- 
facturer’s agent presently covering the Central 
Louisiana and Mississippi trading area who is 
contacting chemical and allied industries, The 
products are silicate type acid-proof cements, 
synthetic resin type cements, corrosion resist- 
ant coatings and interliners. Experience along 
product line desired. Please give full data to 
insure an interview with a Representative of 
our company. 


H-31, Box 3495 
Philadelphia 22, Pa. 


Chemistry and corrosion problems help- 
ful. Age 23-40. Outstanding lifetime ca- 
reer selling established protective coat- 
ings. Texas and Louisiana territory. 
Salary and commission, Write Corro- 
sion, Box 54-28. 


Positions Wanted 


36, married, veteran. 
Experienced design, installation and 
maintenance cathodic protection 
pipelines and city distribution systems 
and mobile communications. Prefer 
position with distribution company start- 
ing corrosion program. Willing re- 
locate. Write CORROSION, Box 54-27. 
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Northeast Region Lists 
Meetings Through June 


8—Metropolitan New York. Topic 
announced. Chemists’ Club, 
East St., New York City. Din- 
ner: 6:30 pm; meeting, pm. 

9—Baltimore. Topic announced, 
Park Plaza Hotel, Baltimore. 

10—Philadelphia. Christmas party, Some 
Corrosion and Materials Problems 
Friend, International Nickel 
Inc., Poor Richard Club, 1319 Locust 
St., Philadelphia. Dinner: 6:30 pm; 
meeting, pm. 

14—Greater Boston. Fundamental As- 
pects Electrolytic Corrosion 
Beaconsfield Hotel, 1731 Beacon St, 
Brookline, Mass. Dinner: 6:30 pm; 
meeting, pm. 


6—Pittsburgh. Corrosion Problems 
Military Aircraft, Teres, Asst. 
Chief Protective Processes Branch, 
Wright-Patterson Air Force Base, 
Ohio; Mellon Institute, Pittsburgh, 
Pennsylvania. 

12—Niagara Frontier. Discussion—Met- 
allurgical Approach the Solution 
Corrosion Problems the Proc- 
ess Industries, Walter Luce, 
Duriron Company, Inc., Dayton, 
Ohio. 

13—Kanawha Valley. Topic an- 
nounced. Huntington, West Virginia. 

17—Lehigh Valley. Corrosion Inhibitors 
Boiler Systems and Cooling Ap- 
Betz, Keystone Trail Inn, 
19th St. Albright Ave., Allen- 
town, Pa. Dinner: pm; meet- 
ing, pm. 

26—Metropolitan New York. Topic 
announced. Chemists’ Club, New 
York City. Dinner: 6:30 pm; meet- 
ing, pm. 


Feb. 

2—Southern New England. Topic 
announced. 

3—Pittsburgh. Materials Engineering 
for the Process Industries, John 
McPherson, Materials Engineer, 
Blaw-Knox Company, Mellon Insti- 
tute, Pittsburgh, Pennsylvania. 

11—Philadelphia. Topic announced. 
Poor Richard Club, Philadelphia. 
Dinner: 6:30 pm; meeting, 

16—Genesee Valley. Joint Meeting with 
Rochester Chapter AIChE, Plas- 
tics for Corrosion Resistant Ap- 
plications Dr. Raymond Sey- 
mour, President, Atlas Mineral 
Products Co. 

16—Greater Boston. Case History 
Monsanto Chemical Co., 
Hotel, Brookline. Dinner: 6:30 pm. 

Frontier. Will cover field 
Chemistry. Details announced later. 


Mar. 

3—Pittsburgh. Metallurgical Aspects 
Corrosion Atomic Power 
cations, Christ, Westing- 
house Electric Co., Mellon Institute, 
Pittsburgh. 

10—Kanawha Valley. Topic 
nounced. Charleston, West 
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Valley. Metallizing for Cor- 
rosion Resistance Walter Meyer, 
president, St. Louis Metallizing Co., 
Keystone Trail Inn, 19th St. 
bright Ave., Allentown, Pennsyl- 
vania. Dinner: 6:30 pm; meeting, 
pm. 

Apr. 

6—Southern New England. Topic 

6—Niagara Frontier. Will cover field 
Plastics. 

7—Pittsburgh. Highlight Patents 
and Trade-Marks Ruano, 
Mellon Institute, Pittsburgh. 

26—Genesee Valley, Annual meeting and 
election officers. 

May 

4—Niagara Frontier. Annual business 
meeting and election officers. 

5—Pittsburgh. Materials Engineer 
the Chemical Industry Dr. 
Gleekman, Wyandotte Chemical 
Corp., Mellon Institute, Pittsburgh. 

New York. Regional 
meeting. Topic announced. 
Hotel Statler, St. Eighth Ave., 
New York City, am. 

12—Kanawha Valley. Topic an- 
Huntington, West Virginia. 

13—Philadelphia. Topic announced. 
Poor Richard Club, Philadelphia. 
Dinner: 6:30 pm; meeting, pm. 

Valley. Plant visitation. 

19—Greater Boston. Topic an- 
nounced, Beaconfield Hotel, Brook- 
line, Mass. 

June 

Ladies Night. 


ASTE Awards Will 
Made Los Angeles 


Outstanding achievements field 
tool engineering will honored annu- 
ally with four awards established 
American Society Tool Engineers. 
First presentation awards will 
made during annual meeting ASTE 
scheduled held conjunction with 
first ASTE Western Industrial Exposi- 
tion Los Angeles March 14-18. 

Awards are: ASTE Gold Medal, hon- 
oring outstanding service through pub- 
lished literature, technical writings 
ing achievement field manufactur- 
papers; ASTE Progress Award, honor- 
ing achievement field manufactur- 
ing technique production methods; 
Joseph Siegal Memorial Award 
memory society’s charter president, 
honoring contributions ASTE 
member through leadership, voluntary 
support timely acts benefit 
society, and ASTE Engineering Citation, 
honoring skill ASTE member 
development tool engineering principles. 


Abstracts published the NACE Ab- 
stract Punch Card Service come from 
more than 500 periodicals all over the 
world. Coding topic, journal, author 
and year provided. 

The Inter Society Corrosion Committee 


has representatives for more than 
organizations. 


Social Meeting— 


More than 8000 cards have been issued 
the NACE Abstract Punch Card 
Service far. 


NACE NEWS 


Instrument Society 
Elects New Officers 


Three members were elected and one 
reelected national offices Instru- 
ment Society America the ISA 
Annual Council Meeting held during 
First International Instrument Congress 
and Exposition Philadelphia Sep- 
tember. 

Warren Brand, director Engi- 
neering and Research Conoflow Cor- 
poration Philadelphia president; 
Anderson, owner and president 
Swissomatic Products and several other 
Southern California firms and 
Fortney, assistant superintendent 
Maintenance and Construction, Humble 
Oil and Refining Company Houston 


are vice-presidents. Justus Vollbrecht, 
president Energy Control Companies 
New York, Baltimore and Philadel- 
phia were reelected second term 

Two-hundred and ninety papers were 
presented during the two week period 
the congress which featured 499 ex- 
hibits visited over 23,000 persons. 


Van Horn Gives Lecture 


Kent Van Horn, director re- 
search, Aluminum Company America 
was selected present the Campbell 
Memorial Lecture the American So- 
ciety for Metals during the Metal Show 


This RUBEROID pipe line asbestos felt over PITT-CHEM hot applied tar base 
coating will withstand the severe corrosion attacks this pipe line may meet. 


The quality control rigid specifications these products assures years 


protection for this line against moisture and electrical forces, well soil 


stress and root attack. And when you start job, Day man there give 


the benefit his experience for good 


part the plus the 


service you get when you WITH DAY.” 
Both these products are stocked Houston for immediate delivery 


when you’re hurry. 


Engineering counsel, literature including specifications, and prices are 


furnished through our Houston office. 


Day Company National Distributor for The 
Ruberoid Co. pipe line asbestos felt, and Gulf Coast 
Distributor for Pittsburgh Coke Chemical Co. hot and 
cold applied coal tar coatings, and American Coating 


The Pipeliner’s Friend says, 


“Get Formula gives skin protection 
for those working where fumes may toxic.” 
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Unfortunately there police force powerful enough catch thief corrosion 
...and millions dollars annually are usurped from the unsuspecting. But HARCO 
ENGINEERS daily defeat electrolytic corrosion underground underwater structures. 


HARCO JOB-ENGINEERED SYSTEMS provide all necessary testing, drawings, 
materials and installation well maintenance performed experts. 


HARCO INSTALLATION CONTRACTING completed customers specifications and 
covers much little the total job required. HARCO ready assist you the 
correct evaluation and solution your particular problems. 


MATERIAL AND SUPPLIES available from HARCO include the famous Harco air-cooled 
totally oil immersed rectifiers, built specific job needs 

National Carbon graphite, treated-graphite anodes magnesium anodes Polyken 
polyethylene tape Cadweld connections for cathodic protection 
meters and copper sulphate electrodes for testing and other supplies necessary 
for cathodic installations. Stop the thief Corrosion Now! Specify HARCO... 
FIRST THE FIELD CATHODIC PROTECTION. 
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THE HARCO CORPORATION 


16991 BROADWAY CLEVELAND, OHIO 


Gac 
pan 
tary 
Fen 
man 
W. 
secr 
dure 
tings 


EMS 


Committees Schedule Meetings Chicago 


Eight Task Groups 
Are Organized 
Plastics Committee 


Eight task groups were organized 
under Unit Committee T-5D Plastic 
Materials Construction during the 
meeting Dallas, October 13; 
Task Groups formed and their officers 
named follows: 

T-5D-1—Questionnaires. Sey- 
mour, Atlas Mineral Products Company, 
chairman; Philibert, Mathieson 
Chemical Corp., vice-chairman; 
Diamond Alkali Company, 
secretary. 

T-5D-2—Inorganic Acids. Edward 
Layman, Diamond Alkali Company, 
chairman; Hughes, Spencer Chem- 
ical Company, vice-chairman; Ma- 
lone, Goodrich Chemical Company, 

T-5D-3—Inorganic Alkalies. Peter 
Kimen, Champion Paper Fibre Com- 
pany, chairman; Snyder, Atlas 
Mineral Products Company, vice-chair- 
man; Connelly, Eastman Chemical 
Products Company, secretary. 

T-5D-4—Gases. Beaumont Thomas, 
Stebbins Engineering Manufacturing 
Company, chairman; Forse, Plas- 
tics Technical Service, vice-chairman; 
William Eakins, Chemical Corporation, 
secretary. 

T-5D-5—Water and Salt Solutions. 
John McBride, Owens-Corning Fiber- 
glas Corp., chairman; Paul Elliott, 
Naugatuck Chemical 
chairman. 

T-5D-6—Organic Chemicals. 
Gackenbach, American Cyanamid Com- 
pany, chairman; Pusey, Bakelite 
Company, vice-chairman; Wade Wolfe, 
Jr, Mathieson Chemical Corp., secre- 
tary. 

T-5D-7—Engineering Design. 
Fenner, Monsanto Chemical Co., chair- 
man; Phillips, American Zinc, 
Lead Smelting Co., vice-chairman; 
Meyer, St. Louis Metallizing Co., 
secretary. 

T-5D-8—Methods and Criteria Evalu- 
ating Plastics Chemical Environment. 
Clarkson, Mathieson Chemical 
Company, chairman; Cities 
Service Res. Dev. Company, secretary. 

The scope approved the meeting for 
T-5D is: investigate the effects 
exposures various chemical environ- 
ments the physical properties 
plastic structures. establish proce- 
dures for determining these effects. 
Prepare reports for publication the 
association the chemical resistance 
materials construction either 
correlation existing data, through 
appropriate programs investigations. 
will include plastic pipe, fit- 
tings, valves, storage and reaction ves- 
sels, ducts, exhaust systems and molded 
Parts but will not include lined coated 

(Continued Page 13) 


Figure 1—What corrosion did 20-inch disc 


Water Department 
Materials Problems Are 
Topics Los Angeles 


Specific corrosion 
tered materials selection for corrosion 
mitigation water department equip- 
ment are scheduled for discussion the 
meeting T-4F Los Angeles Novem- 
ber 18. 


Some topics the agenda are: 


committee has reported failure Tobin 
bronze bolts supporting slide gates 
outlet tower. Some the 
volved were located over 100 feet below 
the surface the water. The reservoir 
holds billion gallons water and 
the main source water supply for 
over one million people. Replacement 
bolts below the water surface will have 
done diver who will drill out 
the remaining part the bolt can 
replaced. The diameter bolts 
snap off the end the thread. Com- 
position these bolts 59.6% copper, 
38.6% zinc, 0.7% tin, and 0.5% iron. 

has been reported member 
the committee that the snapping off 
bronze bolts probably not unusual. 
told experience had had 
which carload gate valves arrived 
with half the bolts lying the floor. 
The balance the bolts snapped off 
while storage. The bolts were reported 
Tobin bronze bolts, although 
analysis was made the time. 


2.Cold Work Type “K” Copper 
Tubing. member seeking reports 
problems similar those recently 
had involving incident where per- 
cent copper service connections failed 
within three months the consumers’ 
side the metal. The only solution the 
member could give was that the failures 
were due cold working the copper. 


Maintenance Cost Gate Valves. 
member has indicated that the initial 
cost 20-inch gate valve located 
filter plant eighteen years ago was 


(Continued Page 13) 


Completed Program 
Expected 
Ready January 


January Corrosion outline pro- 
grams for the technical committee meet- 
ings held during the 1955 NACE 
Annual Conference Chicago 
7-11. tentative schedule for com- 
mittees has been prepared follows: 


Monday, March 

T-2—Pipe Line Corrosion 

T-2G—Coal Tar Coatings for Under- 
ground Use 

T-3—General 

T-3C—Annual Losses Due Corro- 
sion 

T-3D—Instruments for Measuring 
Corrosion 

T-5—Corrosion Problems the Proc- 
ess Industries 

T-2C—Minimum Current 
ments for Cathodic Protection 

T-4D—Corrosion Deicing Salts 

T-6A—Organic Coatings and Linings 
for Resistance Chemical Corrosion 

T-6B—Protective Coatings for Resist- 
ance Atmospheric Corrosion 

T-2B—Anodes for Impressed Currents 

T-5A—Chemical Manufacturing In- 
dustry; Task Groups Unit Committee 
T-5A Nitric Acid, Sulfuric Acid, 
Chlorine 

T-1—Corrosion Oil and Gas Well 
Equipment 

T-4F—Materials Selection for Corro- 
sion Mitigation the Utility Industry 


Tuesday, March 

T-1F—Metallurgy 

T-6R—Protective Coatings Research 

T-6—Protective Coatings 

T-2H—Asphalt Type Pipe Coatings 

T-4E—Analysis Domestic Waters 

T-5D—Plastic Materials Construc- 
tion 

Wrappings Materials 

T-4B—Corrosion Cable Sheaths, 
including meetings all T-4B Task 
Groups. 


Wednesday, March 

T-3E—Railroads, including Task 
Groups T-3E Corrosion Rail- 
road Tank Cars, and Corrosion Rail- 
road Hopper Cars. 

T-2D—Standardization Procedures 
for Measuring Pipe Coating Leakage 
Conductance 

T-1H—Oil String Casing Corrosion 

T-3F—Corrosion High Purity 
Water 

Electrical Grounding 
Corrosion 

T-2F—Crude Oil 
Tanks 

T-2A—Galvanic Anodes 

T-3A—Corrosion Inhibitors 

T-6C—Protective Coatings for Re- 
sistance Marine Corrosion 


(Continued Page 12) 
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Heise Gets Acheson Award 


The Electrochemical Society its 
106th Convention presented the Acheson 
Medal and Award George Heise. 
The award was given recognition 
his outstanding technical achievements 
and his many contributions the wel- 
fare and growth the society. The 
award consists gold medal and 
cash prize $1000. Mr. Heise re- 
puted leading authority pri- 
mary batteries and the inventor 
the “air cell,” alkaline carbon-zinc 
system which uses oxygen from the air 
instead manganese dioxide en- 
ergy source. The honor was given him 
Oct. Boston, Mass. 


Houston Texas 


Cathodic Protection 


CORROSION SERVICE LIMITED 
Offers CANADA 


Complete Service Corrosion Engineering, 
Design and Installation of Cathodic Protection 
Systems. 


Resistivity and Electrolysis Surveys. 
Selection and Application Protective Coatings. 


King St. East, Toronto, Canada 


CATHODIC PROTECTION 


Surveys Engineering 
Installation Maintenance 
Electro Rust-Proofing Corp. 
(N. J.) 

BELLEVILLE NEW JERSEY 


Atlanta — Chicago — Dallas — Monrovia 


Complete 
CATHODIC PROTECTION 


Systems . . . supplies . . . service 
for special applications; water tanks 
and pipe lines. 


Cathodic Protective Systems 
Designed and Installed 
Coating and Laying Specifications; 


Corrosion Surveys; Consultation 
Types External Pipe Line Corrosion. 


Huddleston Engineering Co. 


Bartlesville 


Again 1953, led all contractors 
Anodes installed 


(Complete job or installation only) 
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T-6H—Glass Linings and Vitreous 
Enamels 


Thursday, March 

T-1D—Sour Oil Well Corrosion 
T-1G—Sulfide Stress Corrosion Crack- 

Resistant Construc- 
tion with Masonry and Allied Materials 

T-1K—Inhibitors for Oil and Gas 
Wells 

T-1B—Condensate Well Corrosion 

T-6E—Protective Coatings Petro- 
leum Production 


CORROSION DIRECTORY 


Cathodic Protection 


shield against corrosion 


PROVEN EXPERIENCE 
Installation, Field Survey, Design 
RECTIFIER SYSTEMS GALVANIC ANODES 


You CAN RELY 


Subalox 


Engineering Service 


MARSHALL PARKER 


Consulting Corrosion Engineer 
Surveys Designs Specifications 
Personnel Training Courses 
Cathodic Protection Installations 
Cormit Engineering Company 
Building 
No. Main Street, Houston Texas 


LABORATORIES 


Industrial Research 


DEUBER 


Soil Performance Tests Coatings 
Bacterial Corrosion 


114 East 32nd Street 
New York 16, 


Telephone: 
LExington 2-3244 


Advertise this Directory for 
$1.70 thousand 
Paid advance readers 


Vol. 


T-6G—Surface Preparation for Or. 
ganic Coatings 

T-2E—Internal Corrosion Product 
Pipe Lines and Tanks 


Friday, March 


T-1C—Sweet Oil Well Corrosion 
T-5B—High Temperature Corrosion 
T-1J—Oil Field Structural Plastics 


Meeting times for Unit Committees 
T-3H Tanker Corrosion, Unit Com- 
mittee T-3G Cathodic Protection, and 
the new Unit Committee under T-2 
Plastic Films for Application Pipe 
Lines have not been set. These three 
committees will meet during the con- 
ference times published the 
January issue 


Over 5900 Paid 
Readers Monthly 


Engineering Service 


Corrosion Engineering Service 


Pipe Line Coating and Laying 
Specifications 
Design, Installation and Maintenance 
Cathodic Protective Systems 


Heverly Engineering Company 


5425 Chadwick Rd. 
Kansas City, Kansas 


CORROSION ENGINEERING 


SURVEYS DESIGNS SPECIFICATIONS 
Impartial Evaluation 


THE HINCHMAN 
CORPORATION 
Engineers 
Francis Palms Detroit Mich. 


FRANCIS RINGER 
Consulting Corrosion Engineer 
Corrosion Tests and Surveys, Cathodic Pro- 


tection Design, Supervision of Installation, 
Personnel 


Hampden Ave. MOhawk 4-2863 
NARBERTH (Suburb. Phila.) PENNA. 


Kenneth Tator Associates 
Consultants on protection of plant, structures, 
and equipment maintenance painting. 
SURVEYS, EVALUATIONS, TRAINING, 
SPECIFICATIONS 
KTA panels, record forms and 

supplies 
2020 Montour St. 
CORAOPOLIS, PA. 


AMherst 
4-6521 


Water and Steam 


WATER SERVICE LABORATORIES, 
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Water treatment for corrosion 
control buildings, boilers and 
air conditioning systems. 
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Corrosion Inhibitor 
Report Completed and 
Readied for Publication 


Unit Committee T-1K has completed 
report titled Proposed Standardized 
Laboratory Procedure for Screening 
Corrosion Inhibitors for Use Oil and 
Gas Wells. The report has been sub- 
mitted Group Committee T-1 and 
expected available for publication 

general, the proposed test 
static oil and water test utilizing weight 
loss mild steel coupon when under 
the influence inhibited solution 
compared uninhibited solution 
synthetic sour (containing brine. 
The test involves subjecting the steel 
coupon inhibited solution oil 
(in the case oil soluble inhibitors) 
for short period after which the coupon 
immersed brine for the remainder 
the test. 

The procedure describes standard 
equipment used, including flasks, 
stopper and rod for suspending the 
coupon. Material coupon, brine and 
are specified. Method surface 
preparation and weighing coupon 
specified. Test procedure well de- 
scribed, including method adding in- 
hibitor, placing liquid the flask, 
suspending the coupon and evaluation 
coupon end the test. 

Also included the procedure are 
controls, duration, number tests and 
method reporting results. 


Water Department 
(Continued From Page 11) 


$358.44. The cost maintenance the 
valve over the year period was 
The current depreciated value the 
valve computed accordance with the 
rate set the accounting depart- 
ment $268.80. Figure shows the disc 
one these valves and clearly indi- 
cates that the depreciation value this 
valve equal the junk value the 
metal. 

The present day cost new 20-inch 
gate valve approximately $1000. Cost 
this same size with Monel stem, 
seat rings, disc rings, wedges, links and 
link bolts $2000. There probably not 


Bonding Practices Are 
Surveyed T-4B-6 Report 


Task Group T-4B-6 Stray Current 
Electrolysis recently submitted results 
questionnaire Unit Committee 
T-4B Corrosion Cable Sheaths. 
questionnaire inquired into general 
Practices pertaining bonding and 
grounding cable sheaths for corrosion 
mitigation. The committee plans re- 
Write the summary replies 
questionnaire into useful technical form 
Unit Committee T-4B. 

Replies the questionnaire explain 
bonding and grounding practices 
utilities and electrolysis committees. 
eneral questions covered concern cable 
bonding, bonding other utilities, insu- 
lating joints, natural drainage railway 


(Continued Page 15) 
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much over one hundred pounds 
bronze the valves this size. The 
cost bronze about cents pound 
and the cost Monel about cents 
pound. The member feels the increase 
cost the valve disproportionate 
the increase cost the metals used 

The committee feels cost data neces- 
sary support the contention de- 
sirable spend more initially and 
thereby save maintenance expense. 


Eight Task Groups 


(Continued From Page 11) 


concrete vessels other struc- 

tures masonry ceramic units. 
Results chemical questionnaire, 

published the Technical Committee 


News Section the November issue 
CorROSION were discussed during the 
meeting. The committee decided sub- 
mit more complete questionnaire the 
near future based the objectives 
the eight task groups. The results 
this questionnaire will discussed 
the meeting the committee scheduled 
held Chicago next March during 
the 1955 NACE Annual Conference. 


Unit Committee T-5D interested 
securing additional members well 
names those NACE members who 
will answer future committee question- 
naires. Any NACE member interested 
becoming member Unit Commit- 
tee T-5D who will fill T-5D ques- 
tionnaires should notify Dr. Sey- 
mour, chairman the committee, Atlas 
Mineral Products Company, Mertztown, 
Pennsylvania. 


Steel tank exteriors Bridge structures 


Oilfield storage tanks (exterior) Oilwell christmas trees 


Pumping stations Acid and chemical plants 


Steel piers along ocean fronts Offshore drilling platforms 


and for patching coatings old pipe, standpipes, gas-holders, ete. 


Coating No. 455-HF tough, ductile 
rubber-base material compounded from selected synthetic 
rubber and resin copolymers. Scientifically blended with inert 
extenders and solvents, these ingredients provide excellent 
corrosion-resistant medium for the protection all types 
metal structures both above and below ground. Exceptionally 
stable, dense and resistant weathering; will not crack 

orange-peel long exposure sunlight. 


PIPELINE COATING ENGINEERING CO., INC. 
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High Silicon Cast 
Anodes Used Protect 
Potable Water Tanks 


rectangular water tank containing pot- 
able water, member T-2B reported 
that cathodic protection was applied 
the tank with eight aluminum anodes. 
corner anode which was showing the 
greatest attack was replaced with 
60-inch silicon cast iron anode which was 
left place for three months. During 
this period, the current output increased 
from initial .25 ampere ampere. 
Part this increase was caused 
increase applied rectifier voltage and 
part increased resistance the alumi- 
num anodes corrosion products con- 


ALLOY FAB 


tinues build their surfaces. Total 
discharge the high silicon cast iron 
test anode was calculated 948 am- 
pere hours. pounds per ampere per 
year (the approximate consumption rate 
steel) the metal loss would have 
amounted 2.16 pounds. There was ac- 
tually detectable metal loss scales 
sensitive ounces. There was, how- 
ever, pitting under some rust tubercules 
that formed one small localized area 
approximately 10% inches 
lower end the anode. These pits had 
5/64-inch maximum depth. This was 
the most severe attack noted even 
though the metal loss involved was mi- 
nor. was rust other corro- 
sion product other than thin brownish 
film the balance the submerged 
portion the anode. There was film 
powder rust the portion the 


for 


CHEMICAL PLANTS 
REFINERIES 
PAPER MILLS 
FOOD PLANT MANUFACTURERS 


furnish tanks, piping, hoppers, chutes, etc. all com- 
mercial alloys. Also pressure vessels with ASME and API- 
ASME code stamp. Prompt delivery from our stock all 


types 


STAINLESS STEEL 


NICKEL 


MONEL 
ALUMINUM 


and HASTELLOY 


Stainless Steel Thick 


maintain the only stock HASTELLOY sheets and 


plates the Southwest. 


specialize pipe—All sizes from any 


the above alloys. 


Our long experience this kind work assures satisfac- 
tion. Large pieces requiring careful handling delivered 
perfect condition our trucks 1000-mile radius. 


OFFENHAUSER CO. 


2201 Telephone Rd. Box 18068, Houston 23, Texas 


Vol. 


anode above the water line, but other 
evidence attack. Pitting necking 
was not noted the water line. 


After the three-month test period re- 
ported above, the high silicon 
iron anode was kept service. the 
end eleven months, weight loss was 
still undetectable (within ounces) 
though total approximately 
ampere hours had been discharged 
which, lb. per ampere per year, 
would have consumed about 11.2 
ordinary steel. Anode appearance was 
unchanged from ‘that observed the 
end three months determined 
comparison with detailed photographs 
taken that time. The aluminum 
anodes being used the original instal- 
lation this tank failed after approxi- 
mately one year and have been replaced 
recently with high silicon cast 
iron test anodes. Each anode consists 
5-foot length and length 
coupled with threaded 
tion. addition additional data 
consumption rates, the durability the 
underwater connections being tested 
with various insulating techniques. 

Another test reported member 
T-2B involved small high silicon cast 
iron rod with 1.73 square inches sub- 
merged city tap water for period 
one week constant current output 
ampere current density approxi- 
mately 8.3 amperes per square foot). The 
weight loss one week was gram 
which equivalent pounds per am- 
pere per year. The most obvious attack 
noted the test was the water line 
where the rod diameter was .192-inch 
compared average .213-inch for the 
remainder. The rod originally was 
inch diameter. thin brownish scale 
which appeared only mil two 
thick formed the rod but was easily 
scraped off. comparison, the 
current discharged would have com- 
pletely consumed steel anode equal 
size less than week. 


The committee, connection with 
investigation high silicon cast iron 
material possibly suitable for im- 
pressed current anodes, discussed tests 
rectifier ground bed installation 
which high silicon cast iron anode 
stalled carbonaceous backfill showed 
weight loss 6-month period ata 
2.12 amperes coverage current discharge. 
the discussion, the point was raised 
that this may have been due current 
transfer direct contact from the 
core the carbonaceous backfill with 
any anode consumption taking the form 
consumption the carbonaceous 
material. This might also 
true the graphite anode which was 
used control anode but also installed 
carbonaceous backfill. 

Two high silicon cast iron and anodes 
installed dirt backfill showed metal 
losses 1.00 and 0.20 pounds per am- 
pere per year current densities 
approximately 0.45 and 0.50 amperes 
per square foot respectively 
times three and six months 
tively. 

reporting test where high 
silicon cast iron was used anode 
synthetic sea water, part the test 
anode protruded above the surface 
the liquid the test cell. was reported 
that there was more attack that 
the anode above the surface the 
liquid than the portion actually dis 
charging current the solution. This 
was possibly caused the action wet 
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Bonding Practices 
(Continued From Page 13) 


substations, booster drainage, reverse 
current switches and rectifiers. 


Bonding and Grounding Specifications 
Thirty percent the companies re- 
plying the questionnaire indicate they 
have set bonding and grounding 
specifications. have bond- 
ing specifications but grounding 
specifications while percent have 
neither. Where bonding and grounding 
specifications were used, the companies 
replying either submitted specifications 
described them. 


Insulating Joints 

Only percent the companies re- 
plying have set specifications for lo- 
cating and installing insulating joints, 
general, the companies replying use in- 
sulating joints only special cases. 
Unsatisfactory Bonding and Grounding 

Practices 

percent the companies reply- 
ing the questionnaire reported 
bonding and grounding practices which 
have proved unsatisfactory. these, 
percent related experiences where 
bare copper had been used grounding 
wire. 

Bonding Other Underground 
Structures 

Replies the questionnaire indicated 
there uniform policy among utili- 
ties regarding bonding other under- 
ground structures, including pipe lines. 
Each company has its own policy, al- 
though good many them indicate 
cooperative projects are made with other 
utilities determine where the plant 
bonded other utilities. 


Problems Concerning Bonding and 
Grounding 
companies replying the ques- 
tionnaire indicated they have problems 
bonding and grounding which they 
would like have information from 
other companies. 


Natural Drainage Railway Substations 
company replying the ques- 
tionnaire indicated had found neces- 
sary run drain cable three miles 
long away from railway substation 
obtain proper drain. Distances for drain 
cables reported varied from 660 feet 
the three miles reported above. Only two 
companies replying the questionnaire 
have all drain cables parallel con- 
duit line existing cable. All companies 
replying the questionnaire indicate 
their drain cables are insulated. Some 
companies reported experience with bare 
wire that caused corrosion problems. 

Owever, some reported instances where 
bare wire had caused considerable 
trouble. 

While several companies indicated they 
had experienced difficulty caused 
drain street railway tracks railway 
substations, only one indicated these 
conditions had not been corrected. 

More than half the companies said 
they had experienced current reversals 
from cable drains connected the nega- 
tive bus railway substations. most 
where current reversals were 
experienced, companies used automatic 
Switches prevent the flow reverse 
current. Only one company had experi- 
enced cable failure attributed reversal 
substation negative bus. 

None the companies indicated they 
taken steps limit the flow stray 
railway current primary wires 
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distribution system using multi- 
grounded common secondary and 
primary neutrals. 


Booster Drainage 

Half the companies have booster 
drainage from cable sheaths live rail 
from cable sheaths the negative 
bus railway substations. 

Reported length drain wires from 
cable sheath live rails were from 
feet Reported length drain 
wires from cables the negative bus 
railway substations were from 1000 feet 
4.3 miles. 

All companies use booster drain wires 
with some type insulation. Highest 
booster voltage reported compa- 
nies for booster drainage from cable 
sheaths live rails was volts 
amperes; lowest reported was 7.23 volts 
2.25 amperes. Highest booster 
voltage used from cable sheaths the 
negative bus railway substation was 


volts 100 amperes; lowest reported 
was volts amperes. 

None the companies provide any 
means protecting personnel from 
shock event open circuit the 
drain cable. Companies indicated that 
possibility shock because open 
circuit the drain remote that 
special means protection were used. 
One company indicated consideration 
the use protective devices, should 
rectifier used. 

Only three companies protect recti- 
fiers used booster drainage connec- 
tions against surges caused the fail- 
ure power cables. 

Reverse Current Switches 

Thirty-five percent the companies 
replying the questionnaire indicated 
that they could supply the committee 
with schematic circuits and data ac- 
ceptable automatic switches used con- 
trol the direction currents drain 
bond wires. 


pipe lines tank bottoms flow lines oil well casings 
profit loss due corrosion, Pipe Line Anode Corp. offers you experi- 
enced engineering service solve any problem. 


PIPE LINE ANODE 
CORPORATION 


25th WEST AVENUE AND SAND SPRINGS ROAD 


Ray T. Ryan 
Sutter 
San Francisco, Calif. 


Crose Pipeline Equipment Co. 
858 Wilson Avenue 
Newark, New Jersey 


Crose-Curran, Ltd. 

11102 Jasper Avenue 
Edmonton, Alberta 
Pipeline Supply Company 
912 West 

Houston, Texas 
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Early Publication 
Leakage Conductance 
Report Indicated 


reported here November Unit 
Committee T-2D has approved Pro- 
posed Standard Method for Measuring 
Electrical Conductance Coating 
Buried Pipe Lines, This will the 
form committee report and has been 
submitted Stewart, Sun Oil 
Company, Beaumont, Texas, chairman 
Group Committee T-2 Pipe Line 
Corrosion. Mr. Stewart has indicated 
will submit the report soon the 
chairman the Technical Practices 
Committee for approval and subsequent 
publication. The report 
scheduled for publication Corrosion 
early 1955. 

The object the report estab- 
lish procedure for measuring leakage 
pipe line. The committee explains that 
the use leakage conductivity coat- 
ing specifications and State Code Re- 
quirements, well the evaluation 
coating materials and appliction tech- 
niques has made necessary recom- 
mend uniform methods for measuring 
the quantity. defining leakage con- 
ductivity, the committee says that leak- 
age conductivity subsurface pipe 
line the unit current per unit area 
that will pass when unit potential 
exists between the pipe and remote 
earth. Leakage conductivity per unit 
length pipe the quantity determined 
measurement, This quantity in- 
fluenced the physical condition the 
coating, the surrounding soil and the 
contact conductance between the struc- 
ture and soil. The committee reports 
these three components leakage con- 
ductivity cannot separated. 

Relations used determine leakage 
conductivity under the proposed stand- 
ard method are based upon uniform 

current and voltage meet 

this condition linear resistances the 
pipe and the continuity the coating 

The report specifies that pipe poten- 
tial measurements should made with 
zero-current meter and read three 
significant figures. Potential measure- 
ments made with respect 
stable reference. 

the test procedure, 
stipulates that end-current losses shall 
corrected and that each current measur- 
ing span shall calibrated. further 
specifies that three values drain cur- 
rent shall used and that the current 
flow the pipe shall measured with 
the drain current and with the drain 
current off. 

The report includes calculations for 
determining leakage conductivity per 
unit length pipe and method 
use calculated pipe re- 
sistance. 

The reports states that under certain 
conditions, may necessary con- 
venient use test checks whose “elec- 
trical length” too great for the appli- 
cation approximations used 
determinations the proposed method. 
Under these circumstances, coating leak- 
age conductivity may computed 
using the attenuation theory. Equations 

used when applying the attenua- 
tion theory are included the report. 

recommended also that re- 
porting results, information about ex- 
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measurements included. The com- 
mittee advocates the four-pin method 
measuring soil resistivity. 

The report includes sample curves and 
suggested field data sheets. 


Tanker Corrosion Unit 
Plans March Program 


tentative program for the March 
meeting Unit Committee T-3H 
Tanker Corrosion was decided upon 
the meeting the committee held 
Dallas, October 13. expected the 
meeting will consist group discussions 
several aspects tanker corrosion. 
Discussion leaders are appointed, 
who will each responsible for por- 
tion the meeting. Each discussion 


data the particular subject being 
discussed. 
Several committee members have 


agreed present data which will include 
tankers clean service, tankers dirty 
service, mitigative measures, mecha- 
nisms, field and laboratory data and 
some cost data. The committee hopes 
the meeting will planned well enough 
advance that detailed outline 
discussions can published Tech- 
nical Committee News prior the 
meeting. doing this, the committee 
hopes that NACE members who have 
interest tanker corrosion who 
have data present will attend the 
meeting well prepared participate 
the discussions. 

NACE members who want become 
members the tanker corrosion com- 
mittee should write Quimby, 
The Texas Company, 135 42nd 
New York, New York, who serving 
temporary chairman, 


Minimum Current for 
Cathodic Protection Unit 
Seeks More Members 


Sudrabin, Electro Rust-Proofing 
Corporation, Box 178, Newark. New 
Jersey, chairman NACE Unit Com- 
mittee T-2C Minimum Current Re- 
quirements for Cathodic Protection, 
interested securing additional mem- 
bers who want participate the com- 
mittee’s activities. especially in- 
terested acquiring new members from 
the South Central and Southeast Re- 
gions NACE. the present time, 
there are only few members from these 
regions the committee. 

The committee currently studying 
principal fundamentals order get 
better understanding what poten- 
tials mean. has been ascertained 
the committee that there univer- 
sally accepted criteria for minimum 
current requirements. This might 
explained the fact that requirements 
change from place place and from 
time time structure, Mr. Sud- 
rabin feels sure there are many NACE 
members who have much contribute 
the committee’s work who are not 
now members the committee. 
expected the committee will begin work 
soon setting minimum standards 
for minimum current criteria that will 
interest everyone connected with 
the use cathodic protection. 


AEC Bibliographies 
Unclassified Technical 
Material Are Available 


series bibliographies entitled 
Bibliography Selected AEC Reports 
Interest Industry,” have been re- 
leased United States Atomic Energy 
Commission aid for covering un- 
classified technical developments 
atomic energy program. 

Bibliographies include approximately 
800 abstracts unclassified reports con- 
sidered: particular interest general 
industry which were selected from ap- 
proximately 9000 unclassified AEC 
search and development reports issued 
prior July 1953. Selection reports 
divided into industry categories pub- 
lished individual sections series, 

Abstracted reports may inspected 
any the regular AEC depository 
libraries located throughout the country 
special industry information depos- 
itories being established strategically 
located cities with Atomic Industrial 
Forum, Inc., 260 Madison Ave., New 
York City and John Crerar Library, 
Randolph St., Chicago already desig- 
nated. 

Entire set individual sections 
series may purchased from Office 
Technical Services, Department Com- 
merce, Washington 25, C., $2.25. 
Cost individual sections are: Chem- 
istry Chemical Engineering 45c; Con- 
struction Civil Engineering, Mining 
Geology 25c; Electronics Electrical 
Engineering 35c; Health Safety, In- 
dustrial Managerent 25c; Mechanics 
Engineering 25c; Metallurgy 
Ceramics and Nuclear Technology 

General industry interest current 
AEC technical reports served 
“Nuclear Science Abstracts,” the regular 
abstract journal AEC which issued 
twice monthly and available sub- 
scription basis for $6.00 year from 
Government Printing Office, Washing- 
ton 


High Silicon Cast 


(Continued From Page 14) 


chlorine gas the exposed anode 
face. 

answer question concerning 
the advantage silicon this 
ular cast iron, was reported that 
characteristic certain high silicon cast 
iron alloys that they are highly resistant 
solutions. Because the good corrosion 
resistance this alloy and because the 
material used for insoluble anodes 
certain electro-deposition processes, 
had been suggested that would 
worthwhile investigating high silicon 
cast irons suitable anodes for im- 
pressed current cathodic protection 
applications. Apparently silicon the 
most important alloy component this 
type corrosion resistant cast iron. The 
amount silicon used 
much too little silicon results 
entirely different grain structure which 
does not result the desired 
resistant properties. 


NACE’s Western Region plans hold 
two short courses each year. Attendance 
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FOULING PROBLEMS? ANSWERS 


Crude Stills 
Depropanizers 
Debutanizers 
Depentanizers 

Gas Plant Absorbers 


Cat Cracker Fractionators 


Stabilizers 


Over 150 leading refiners are now using Kontol 

Corrosion Inhibitors combat corrosion and 

their refinery equipment*. Successful 

applications have corrected corrosion Vacuum Towers 

and fouling problems lines and equipment 

these refinery Desulfurization Systems 


Gas Recovery Systems 


Coking Systems 


you have corrosion fouling problem, get Alkylation Plants 
touch with the Tretolite refinery service engineer 
your area, write Alkanolamine Sweeteners 


DIVISION PETROLITE CORPORATION 


369 Marshall Avenue, St. 19, Missouri 
While Kontol best known for 


5515 Telegraph Road, Los Angeles 22, California the protection afforded car- 
bon steels, also effective 
with alloys such 
metal, cupra-nickel, stainless 
and others. 


DESALTING DEHYDRATING WATER DE-OILING CORROSION 
INHIBITORS SCALE PREVENTIVES ASPHALT ADDITIVES 


KRS 54-12 
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BETTER THAN many ways 
this refurbished County, New York Bridge 
better than new—thanks two-step renovation 
operation utilizing Parlon. Two coats Parcote, 
Parlon-based masonry paint manufactured Shield 
Chemical Corp., Verona, J., provided the fin- 
ishing touch—a moisture-resistant protective coating 
that will keep looking new longer. 


Renovating the Rockland County, New York 
Bridge presented challenge but one that 
was easily met “one-two” punch based 
Hercules Parlon (chlorinated 

The bridge’s eroded surface was first replas- 
tered with waterproofing mix using Parlon; then 
given two coats Parlon-based masonry coating 
that will keep looking its Sunday best for 
long time come. 


Cellulose Products Department HERCULES POWDER COMPANY 999 King St., Del. 
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WATERPROOFING” After 


eroded surface bridge was removed, Drycrete plaster, another 
Parlon-based product manufactured Shield, was applied. 
Just one coat Drycrete mix provides waterproofing 
protection,” reduces shrinkage, resists cracking, improves the 
bond and results smooth surface ready for painting. 


Meeting challenges Parlon specialty. 
Whether the surface coated exterior 
interior whether it’s metal, concrete wood 
whether the finish must withstand severe ex- 
posure the elements even the corrosive effect 
chemicals, you can count Parlon-based paints 
for better service lower long-term cost. See your 
dealer write Hercules for details Parlon- 
based coatings. 


INCORPORATED 


LOOK FOR THIS LABEL 
THE PAINT CAN... 


Re 
Cit 
tio 
to 
MADE 
INATED RUBBER afte 
i 
Cat 
PARLON CHLORINATED RUBBER PAINTS ARE AVAILABLE FROM 400 MANUFACTURERS UNDER THEIR OWN BRAND NAMES 
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Three Symposia for Conference 


Special Train Planned 
Houston Chicago 
For Conference 


special train for the exclusive use 
NACE members has been planned 
run from Houston Chicago for the 
Eleventh Annual Conference and Ex- 
hibition the National Association 
Corrosion Engineers held Mar. 
7-11, 1955 the Palmer House. The 
train will run schedule suit those 
riding Morgan, Gulf Oil Corp., 
transportation chairman the Houston 
Section, has arranged for the train over 
the Santa Railroad. 

Passengers will solicited from the 
Houston, Corpus Christi, Sabine-Neches, 
Alama, Central Oklahoma, Tulsa, Per- 
mian Basin and North Texas Sections. 
Reservations are available for roomettes, 
bedrooms, compartments and drawing 
rooms. diner and club car will in- 
cluded the all-NACE train. 

The tentative schedule arranged 
Mr. Morgan has the train leaving Hous- 
9:00 am, Saturday, March 
Temple, Tex., 12:30 pm; Fort Worth, 
pm; Oklahoma City, pm; Kansas 
City, am, March and arriving Chi- 
cago, am. NACE members living 
off-line areas will able ride buses, 
other trains, drive stations along 
the line. 

NACE members the South Central 
Region, and those living the Kansas 
City area will mailed more informa- 
tion the train, Mr. Morgan said. Mr. 
Morgan has asked that all those wishing 
reservations write him, Box 2100, 
Houston, 


Educational Lectures 
Scheduled for Chicago 


Two the three educational lectures 

given during the Eleventh Annual 
Conference the National Association 
Corrosion Engineers Chicago 
March 7-11 have been committed. 
Hartkemeier, Colorado School Mines, 
Golden, chairman the Educational 
cture program said lectures will 
given follows: 
Wednesday, March 9—The Diagnos- 
ing Corrosion Problems Ken- 
dall, Corrosion Engineer, National Tube 
Division, Steel Co., Pittsburgh. 

Thursday, March 10— Corrosion 
Liquid Metals Manly, Oak 
Ridge National Laboratories, Oak Ridge, 
Tenn. 

third lecture will given the 
afternoon Tuesday, March but its 
title has not been released for publi- 


European Counterpart 


NACE Recommended 


Interchange information corro- 
sion problems for the mutual benefit 
all was the principal reason given the 
Organization for European Economic 
Co-operation Mission urging Euro- 
pean corrosion engineers form 
organization such the National Asso- 
ciation Corrosion Engineers. The 
recommendation form European 
corrosion association given the 
book, Problems and Preven- 
tion the Chemical and Petro-chemical 
Industries the A.” 

The book was written result 
tour the United States European 
specialists last year. part the book 
states, “The idea behind this admirable 
mended the Mission who recom- 
mended the creation European 
counterpart. The NACE performs 
invaluable service co-ordinating much 
ganized local basis, serve 
meeting ground where engineers can 
discuss their corrosion problems and 
some extent pool experience.” 

European engineers have already met 
once attempt organize counter- 
part NACE. 


Spectrographers Meet 


The 6th Annual Conference Amer- 
ican Association Spectrographers 
May Subject conference Indus- 
trial Applications Spectroscopy and 
contributed papers fields emis- 
sion, X-ray, fluorescence, absorption 
spectroscopy applied industry are 
invited. Abstracts must submitted 
March and inquiries should ad- 
Stilson, co-chairmen, Engineering Re- 
search Laboratory, Bendix Products 
Division, Bendix Aviation Corporation, 
401 North Bendix Drive, South Bend 
20, Indiana. 


Polyvinyl Acetate Paints 
Discussed Meeting 


panel discussion polyvinyl ace- 
tate emulsion paints and ten constituent 
club papers were highlights scheduled 
for the 32nd Annual Meeting the 
Federation Paint and Varnish Pro- 
duction Clubs the Palmer House, Chi- 
cago, Ill., Nov. 16-20, 1954. 

Three the papers programmed for 
delivery were: Mechanisms Paint 
Film Breakdown, the Cleveland club; 
Study Primers for Ferrous Metals 
Atmospheric Exposure: VII, 
the New England club; and Studies 
the Formulation Fire Retardant 
Paints, the Baltimore club. 


Are Completed 


Papers Committed 
Two Others, 
Chairman Reports 


Three symposia presented the 
11th Annual Conference and Exhibition 
the National Association Corrosion 
Engineers have been completed. 
Bilhartz, chairman the Technical Pro- 
gram Committee, reported also that com- 
mitments for papers have been received 
completing two the remaining sym- 
posia. Completion the remainder 
expected soon. The conference and the 
annual corrosion exhibition will held 
March 7-11 Palmer House, Chicago. 


The progress report the technical 
program also included commitments 
two the scheduled three educational 
lectures, outline the scheduled ac- 
tivities during the Pipe Line Problem 
Clinic and other details. 


The completed symposia are: 


Corrosion Principles, Oxide 
lated from Stainless steels 
Ltd., Wilmington, Del.; Literature Re- 
view Oxide Films (Tentative title) 
Smeltzer, Aluminium Labora- 
tories, Ltd., Kingston, Ont. Chemical In- 
hibitor Symposium. The Use the Pear- 
son Null Bridge Corrosion Inhibitor 
Evaluation Simmons, Sun Oil 
Co., Dallas; Development Stand- 
ardized Procedure for 
Screening Corrosion Inhibitors 
Spalding, Sun Oil Co., Dallas and 
Greco, United Gas Corp., Shreveport, La. 


Chemical Industry. (First two parts) 
Corrosion Inhibitors, (Cations) 
Cartledge, Oak Ridge National Labora- 
tory, Oak Ridge, Tenn.; Corrosion 
Valve Packing Rasmussen, 
Maxwell, Manning Moore, Stratford, 
Conn.; Design Buildings for Chemical 
Nemours Co., Ltd., Wilmington; 
Hot Sprayed Protective Coatings 


Power and Communications. Atmos- 
pheric Galvanic Couple Corrosion 
Bradley, Bell Telephone Laboratories, 
Ltd., Murray Hill, J.; Corrosion 
the Florida Keys Ackerman, 
Engineer, American Telephone Tele- 
graph Co., Cincinnati; Carbon Anodes 
Installed Electric Cable Conduit 
Davis, Jr., Philadelphia Electric 
Co.; Use Half-Cells for Field Corro- 
sion Testing Robert Pope, Quaker- 
town, Pa. 


High Purity Water. Importance High 
Purity Water Data Industrial Applica- 
tions Blaser; Corrosion Resist- 
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AVAILABLE 


REPRINTS 


articles published 
CORROSION 


Remittances must accompany all orders 
for literature the aggregate cost which 
less than $5. Orders value greater 
than will invoiced requested. 


Cathodic Protection and Pipe Lines 


Mitigation Corrosion City Gas Dis- 
tribution Systems Simpson, Jr. 


Paints and Coatings 


Gasoline Resistant Coatings 
Cranmer 


Tests, Properties Corrosion Preventive 
Lubricants for Lead Sheathed Cables in 
Underground Ducts—A Discussion by 
Howard S. Phelps and Frank Kahn.... 


Petroleum Production and Storage 


Corrosion Condensate and High 
Pressure Sweet Oil Wells 


Promising Spray-Applied Inhibitor 
internal Corrosion of Oil Ship Tanks 
by J. D. Sudbury, D. A. Shock and 


Tankers. Part Control 

Corrosion Control Gas Lift Wells 

Internal Corrosion in Domestic Fuel Oil 
Tanks by R. Wieland and . 
Treseder 


Miscellaneous 


Resistance Aluminum Alloys Weath- 
and Nock, Jr., and Resistance 
Aluminum Alloys to Contaminated At- 
mospheres by W. W. Binger, R. H. 
Wagner and R, H. Brown 

Final Report—Effect Exposure Soils 
the Properties Asbestos-Cement 
Pipe Melvin Romanoff and Irving 
Denison 

Laboratory Studies the Pitting 
Aluminum in Aggressive Waters by 
T. W. Wright and Hugh P. Godard. 

Causes of Corrosion in Airplanes ond 
Simpson 

Salt Spray Testing Bibliography Lor- 
raine Voight 

The Cost Corrosion the United 
States by H. H. Uhli 

Why Metals Corrode by H. H. Uhlig.... 

Corrosion Control by Magic—it’s Won- 
derful by H. H. Uhlig 

Dicyclohexylammonium Nitrite, Vola- 
tile Corrosion Inhibitor for Corrosion 
Preventive Packaging Wachter, 
Skei and Stillman 

Relation of Corrosion to Business Costs 
by Aaron Wachter 

index to Corrosion, Volume 8 


Send Orders and Remittances 
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Correspondents 
ISCC Report Work 
Now Underway Abroad 


Foreign correspondents the Inter 
Society Corrosion Committee from 
countries have reported the commit- 
tee the corrosion work underway 
their respective countries. some 
the countries, organized work corro- 
sion mitigation relatively new and 
just beginning become important. 
These reports indicate the growing 
awareness among industries the need 
for organized corrosion control work. 

The reports follow: 
Austria—Reported Fitzer, Insti- 

tute fur Anorganische Chemische 

Technologie, VI, Getreidemarkt 

Wien, Austria 
Four societies and several colleges 
Austria are devoting time corrosion 
studies. Verein Osterreicher Chemiket 
(Association Austrian Chemists) 
deals with chemical aspects. The Oster- 
reiche Verein Von Gas und Wasser- 
fachmannern (Austrian Association 
Gas and Water Engineers) and Oster- 
reichische Ingenieur und Architektenverein 
(Austrian Engineers and Architects As- 
sociation) are developing corrosion pro- 
grams. Materials Committee 
hutte Osterreich (Austrian Iron Works) 
engaged two projects: 

Investigation the nonscaling prop- 
erty heat resistant alloys. 


(Continued Page 22) 


fasteners pipe fittings 


All types and sizes screws (hex 


head, Phillips, slotted, socket), 


bolts, nuts, washers, rivets, 
nails and pipe fittings 


Three Symposia 


(Continued From Page 19) 


ance Materials High Purity Water 
Roebuck, Argonne National 
Laboratory, Lemont, Pilot Plant 
Experience with High Purity Water 
DePaul, Westinghouse Electric 
Corp., Large, Pa. 
Pipe Line Problem Clinic 

The following tentative schedule has 
been planned for the pipe line problem 
clinic: Three groups are organized, 
with the subjects for each given 
lows: 
Cathodic Protection Production, 
gathering and distribution systems; oil, 
gas and products transmission lines; re- 
fineries, oil and products storage tanks; 
water—offshore structures, boats, 
barges; bare pipe spot protec- 
tion; advanced methods—cathodic pro- 
tection; 
tection surveys. 
Internal Corrosion. Pipe Line and Stor- 
age Tanks. Inhibitors, protective coat- 
ings, design and operation. 
Protective Coatings—Pipe Lines. the 
line application, yard application, cold 
applied. 

Round Table Sessions 

Also scheduled are General Corro- 
sion Round Table and Pipe Line and 
Underground Corrosion Round Table 
with Fisher, Monsanto Chemical 
Co., St. Louis and Barrett, Stan- 
olind Oil Gas Co., Tulsa, chairmen 
respectively. 


9000 items in stock means immediate de: 
y livery from one source 

New Garden City plant now operating at top 

speed and quality 

Unsurpassed facilities for quantity fabrication of 

specials 

staff seasoned engineers always 

for consultation 

Pioneers in the manufacture of stainless steel 

fasteners 


WRITE NOW FOR FREE COPY 
FASTENER MANUAL P30 
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GENERAL NEWS 


plates and frames 
Gave Times the Life 
Plain Cast Iron 


NI-RESIST® CASTINGS can save you lot money. 


Ni-Resist plates and frames Shriver filter presses, for 
instance, were good new after years’ use filtering 
highly corrosive potash brine. 


This typical Ni-Resist performance. 


Actually, other cast metal provides such useful 
combination engineering properties 


resists corrosive and erosive attacks acids, alkalies 
and salts, it’s ideal for metal-to-metal wear service, and 


provides times better resistance scaling, and 
times better growth resistance than plain iron 
temperatures 1500°F. 


Ni-Resist will meet specific condition combination 
requirements. available several types com- 
pletely answer variety demands. 


find pays have full information mail the 
coupon now. 


Still good after years the job. Here 
filter press developed and produced Shriver 
and Co., Inc., Harrison, equipped with 
plates and frames cast Ni-Resist. appre- 
ciable wear corrosion after years use 
attests the dependability Ni-Resist han- 
dling highly corrosive potash brine. The user, 
Niagara Alkali Company Niagara Falls, Y., 
ority over cast iron. 


The International Nickel Company, Inc. 
Wall Street, New York 
Please send booklets entitled “Engineering 


Properties and Applications Ni-Resist” and 
“Buyers’ Guide for Ni-Resist Castings.” 


Name 
Company 

City State 
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CLEANING, COATING, WRAPPING RECONDITIONING 


HOT DOPE 
Straight from the Kettle 


PIPE PROTECTION 


Boyd Mayes 


while back couple were 
out hunting and got caught 
storm that looked like was going 
get pretty bad before got any better. 
But stumbled onto old shack 
the woods that would give place 
rest out the storm. got talk- 
ing about the feeling security 
got sitting around with the wind and 
rain blowing outside. Somebody re- 
minded long ago when 
man knew didn’t have any se- 
curity beyond what could get with 
his own thinkin’, hustle, and muscle 
—and luck. And lot that luck was 
like old darkey the place used 
say, “seems like always have the 
best luck with ‘taters hoe the most.” 

And, you know, still seems 
about the best chance any man has 
for security what does for him- 
just doing job the right way. 

But, now when comes gettin’ 
security for pipe against corrosion, 
know can that right out here 
our yard. been coating, wrap- 
ping and reconditioning pipe—big and 

We're mighty proud offer the best 
men and equipment serve you. 


MAYES BROS. 


HOUSTON, TEXAS 


McCarty 


Correspondents 
(Continued From Page 20) 


Investigation intercrystalline corro- 
sion chemically resistant steels. 


Workers the Colleges and Research 
Institutes include Ritter, Lecturer 
Corrosion the Montanistischen Hoch- 
schule Leoben, and Professor the 
Bundesgewerbeschule (State Technical 
School) Linz, Editor the “Cor- 
rosion Tables Metallic Materials.” 
engaged preparation “Corrosion 
Tables Non-metallic Materials,” and, 
cooperation with Austrian Gas Works, 
studying cathodic protection. 
Fitzer, Institute for Inorganic Chemical 
Technology the Technische Hoch- 
schule, Vienna, engaged high tem- 
perature corrosion, coatings, testing and 
lead cable corrosion. Reichberger, 
Lecturer the Pastics Institute the 
Chemical Research Institute the In- 
dustry Austria, working oil 
resistance plastics. 

Various industries are also doing cor- 
rosion research steel and aluminum, 
well behavior molybdenum and 
tungsten and their alloys, and carbides 
molten zinc and aluminum. 


Belgium—Reported Pourbaix, 
Centre Belge d’Etude Corrosion, 
21, Rue des Crapiers, Brussels, Bel- 
gium 

Fundamental studies concerned the elec- 

trochemical behavior metals aque- 

ous solutions. Studies included cadmium 
cobalt, iron titanium, lead, nickel, and 
zinc. special study was made the 
behavior iron the presence 
chloride. Technical committees cover 
electrodeposition, application protec- 
tive coatings, alloy: steels, scale remov- 
ing compounds for boilers and concrete. 

Cebelcor operates punch card file 

abstracts corrosion. 


REVISED PRICES for 


Vol. 


Denmark—Reported 
Winterfeldt, Technical University 
Copenhagen, Copenhagen, Denmark 

Corrosion Committee was formed 

the Danish Academy Technical 

ences August, 1953. This committee 
serves connecting link between 
different laboratories and has developed 

punch-card filing index corrosion 

literature and publishes reviews tech- 

nical journals. 


The chemical laboratories the Tech- 
nical University Copenhagen have 
completed investigation the effect 
sodium silicate corrosion in- 
hibitor. central heating systems. The 
power supply companies have formed 
committee which has studied atmos- 
pheric corrosion and galvanized 
coatings. 


England—Reported Hoar, De- 
partment Metallurgy, University 
Cambridge, Cambridge, England 

Nineteen fifty-three was active year 

for the Corrosion Group the Society 

Chemical Industry. The first chair- 
man, Dr. Vernon, relinquished 

office during the year and Dr. 

Hudson was appointed the chair. Dr. 

Vernon has remained very active the 

group, being chairman its 

tion Panel. 


The group held some ten scientific 
meetings which original papers were 
read and discussed wide variety 
topics. Two very successful 
day symposia were held, the first early 
the year Manchester the topic 
inhibitors and the second London 
cathodic protection. each sym- 
posia five six papers by. authorities 
the field, many describing new work, 
were read and discussed and the meet- 
ings attracted audiences over 300. 
the. ordinary meetings 
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the night before Christmas and all was not right 
For Santa was ready but his sled was sight. 
All the toys for the children had been counted and loaded, 
But the reindeers couldn’t move for the sled had corroded. 
quickly flew his B-K book 
And minutes his troubles were completely shook. 
With satisfied smile had this say: 
you’re having problems see B-K right away! 
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the first step toward lasting economy. 
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Tnemec Catalog 
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ances well over 100 were usual topics 
discussed included: the mode action 
paint films; phosphate 
form corrosion, Each topic was intro- 
expert. 

conference was held early the 
year Battersea Polytechnic, London, 
which exhibition many types 
corrosion and protection was staged. 
Emphasis was fundamentals and the 
many interesting exhibits provoked 
lively informal discussion. 

The Educational Panel the group 
held number meetings and assisted 
the planning courses corrosion 
several technical colleges. 


France—Reported Chaudron, 
University Paris, Faculte des Sci- 
ences, 11, Rue Pierre Curie, Paris, 
le, France 

There has been little organized work 

corrosion France, although 

newly established Corrosion Subcom- 

mittee the National Committee 

Chemistry active. However, interest 

corrosion widespread, evidenced 

Herenguel corrosion aluminum 

and light alloys, the work Bernard 

and his students fundamental as- 
pects corrosion iron, similar work 
Defranoux and the work Hate- 
well and Bernard and Moreau cor- 
rosion stainless steels. number 
papers have also been published 
methods new magazine 
titled “Corrosion Anti-Corrosion” was 
started 


Germany—Reported Schikorr, 
Chemische Landesuntersuchungsan- 
stalt, Keinestrasse, 18, Stuttgart 
Germany 

The following committees are active 

Germany: 

Hot Galvanizing Industrial Associa- 
tion 


.German Association for Chemical 
Apparatus: Corrosion Committee 

3.German Metallurgical Association: 
Corrosion Committee 

4.German Mining-Union: Corrosion 
Committee 

German Division the International 

Research Association for Water and 


Waste Water: Water Corrosion Sec- 
tion 


Society Gas and Water 
Specialists Society German Elec- 
trical Engineers: Industrial Associa- 
tion for Corrosion Problem 


Special Branch the German Stand- 
ardization Committee Testing 
Material: 

Galvanic Coatings Division 

Non-metallic Inorganic Coatings 
Division 

Subcommittee Paint Material 

Subcommittee Corrosion and 
Corrosion Prevention 

Association German Chemists: 
Corrosion Committee the Water 
Chemistry Division 

Unaffiliated Industrial Association 
Corrosion Documents 

10. Association for Simplifying Packing: 
Committee Magazine-Packing 

11. Ship-Building Technical Association: 
Committee Corrosion and Growth 
Problem 


bo 


ENGINEERS Vol. 


12. German Iron Workers Society: 
Subcommittee Corrosion 
Subcommittee 
ard Steels 


Italy—Reported Piontelli, Politec- 
nico Milano, Piazza Leonardo 
Vinci, Milano, Italy 

The Associazione Italiana Metallurgia 

and Consiglio Nazionale delle Richerche 

held three-day conference 
sion October, 1953 which dealt with 
both practical and theoretical approach, 

The emphasis Italy fundamental 

research based the opinion that 

rational and scientific basis needed 

prepare trained men and allow for 

lems. 


Japan—Reported Fujiwara, Im- 
perial Chemical Industries (Japan 
Ltd.), 435 Tokyo Hotel Building, 
Tokyo, Japan 

There are six groups concerned with 

corrosion Japan. The ninety-seventh 

Committee The Japan Society for 

Promotion Science (Committee for 

Preventing Corrosion) held monthly 

meetings and issued “Corrosion Engi- 

neering semimonthly. 

The Technical Committee for Pre- 
venting Corrosion, affiliated with The 
Japan Electrochemical Society, held 
three committee meetings. The Electric 
Corrosion Research Committee, 
ated with the Institute Electrical En- 
gineers, divided into five subcommit- 
tees which held eleven meetings each. 
One general meeting was held. The sub- 
committees are: 

Publication and Collection Data 

Electric Railways 

Underground Cables 

Drainage 

Underground Pipes for Water and Gas 
The Tokyo Electric Corrosion Com- 

mittee held one general meeting, nine 

committee meetings and three field 
meetings. Kansai Electric Corrosion 

Control Committee held 

meeting, four central committee meet- 

ings, and twelve subcommittee meetings. 

Tokai Electric Corrosion Control Com- 

mittee held two general meetings and 

twenty-six subcommittee meetings. 


Grigg, The Dominion Laboratory, 
Box 8018, Government Buildings, 
Wellington, New Zealand 

committee activities are reported, 

but investigations are being carried out 

steam, aircraft structural materials, 
buried. metals, clad 
sheet and locomotive smoke sheds. 


bottom, Department Metallurgy, 
Norway Institute Technology, 
Trondheim, Norway. 

The Norwegian Industries Development 

Association sponsored International 

Exhibition titled Campaign Against 

Rust and Rot,” June 11-20, 1954, 

Oslo. The purpose this exhibition 

was promote better protection 

materials, such concrete, metals 
wood. included technical papers and 

esting project Norway study 

tanker corrosion and ameliorative meas 

ures. Atmospheric exposure test stations 
are operated corrosion committee 
the Studieselskap for Norsk Industrie 

(Study Association for Norwegian 

dustry). 
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Problem Unprotected Buried Pipe... 
Politec- 
eonardo 
lamental 
that 
Did you know that corrosion costs industry over 
billion dollars annually? 
ara, Im- 
(Japan 
Building, 
How much would cost your company replace 
all its buried metals? That’s hard question 
answer. Even minor repairs, labor and down time 
costs soon mount up. But buried metals have 
corrode. You can protect them almost indefinitely 
ty, held 
properly designed and installed protection 
rical En- system. 
each, 
The fight against corrosion ordinary job. 
Data 
It's highly specialized business that calls for 
experience and know-how. ALLEN engineers are 
specialists their trade, employing new techniques 
nine 
and modern methods that have proved beneficial 
-orrosion 
the never ending fight against corrosion. 
ee meet- 
rol Com- 
ings and can profit the sound experience 
ALLEN’S competent engineers and craftsmen. Con- 
tory, 
sult about your corrosion problems and let 
reported, survey, design and install system that meets your 
rried out 
naterials, requirements. 
roofing 
eds. 
And remember that ALLEN stocks com- 
plete line corrosion protection equipment insur- Not pretty picture—but now there’s 
only one solution—and that’s replace the 
ing shipment anywhere the world. 
Against 
1954, 
ection 
etals 
study 
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Humberstone Elected 
President AWS 


Election national officers and 
entation awards highlighted the Na- 
tional Fall Meeting American Welding 
held Chicago November 

Joseph Humberstone, president 
Air Reduction Sales Co., Inc., New York, 
Welding Research, Smith Corp., 
Milwaukee, vice president and 
Clarence Sander, general superin- 
tendent, Vernon Plant, Consolidated 
Western Steel Division United States 
Steel Co., Los Angeles, 2nd vice 
president. 


William Warner, engineering re- 
search adviser, Watertown Arsenal, de- 
livered honor lecture known Adams 
Lecture. Toprac, University 
Texas, was presented the Lincoln Gold 
Medal for paper judged most original 
contribution advancement and use 
welding. Davis, vice president and 
Lincoln Electric Co., was 
awarded the Samuel Wylie Miller Mem- 
orial Medal for outstanding contribu- 
assistant chief engineer, Fabricated Steel 
Construction, Bethlehem Steel Co., was 
elected Honorary Member AWS 
recognition his pioneering work 
application welding steel structures. 
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South Africa—Reported Copen- 
hagen, South African Council for 
Scientific and Industrial Research, 
Box 668, Capetown, South 
Africa. 


subcommittee corrosion has been 
created the Director the National 
Chemical Research Laboratory Pre- 
toria which holds annual meetings. 


Studies include atmospheric corrosion, 


*TRADE MARK 


Vol. 


corrosion reinforcing steel con. 
crete, sheet piling sea water, 
inhibition scale boilers using sea 
water and fishing industry 
The South African Bureau Standards 
has drawn specifications for painting 
structural steels, and developing 
code practice for metal pretreatment, 


Sweden—Reported Gustaf Soderberg, 
Chalmers Institute Technology, 
Gothenburg, Sweden. 

The Corrosion Committee Ingenior- 
svetenskapsakademien (Academy: En- 
gineering Sciences) organized similar 
large ASTM committee, with 
steering subcommittee and number 
working subcommittees. These deal with 
painted iron and steel, including ten 
atmospheric test locations; protection 
metallic coatings, including hydrogen 
embrittlement during pickling; tests 
waters and soils, experimental and theo- 
retical studies, protective oils and fats, 
nonferrous metals, including exposure 
936 couples atmospheric test lots 
and soil corrosion 
cables. painting handbook has been 
published Subcommittee Five. 


Switzerland—Reported Branden- 
berger, Eidg. Technische Hochschule, 
Zurich, Switzerland. 

Systematic studies protection against 

corrosion through coating 

Friedli, corrosion test lubricating oils 

Bukowiecki, studies the in- 

fluence wetting agents corrosion 
fuel oil ash corrosion problems gas 

Biert and Scheidegger were car- 

ried out 1953. The Swiss Association 

for Testing Materials arranged confer- 
ences for discussion several topics, 
including petroleum storage tanks. 


Extra copies can bought 
Houston. 


Members may get the distinctive NACE 
membership pin for $10. 


Leak-proof 
Joint 
MINUTES! 


Apply split flange and gasket, 


bring pipe ends together, tighten nuts bolts. 


TWO MINUTES all the time that takes using the FIELDLINK* 
method joining rubber lined pipe both new and existing 
lines. simple, easy and economical method for reducing 
major expense chemical processing—the maintenance 
rubber lined fluid conducting lines. 


RUBBER 


272 Wagaraw Road 


For details, send for Bulletin 2958 


Hawthorne, 


5 
4 


Vol. 


in con- 
» COrro. 
opellers, 
sea 
roblems, 
painting 
oping 


derberg, 


ngenior- 
En- 
similar 
with 
mber 
leal with 
ing ten 
ydrogen 
tests 
theo- 
test lots 
sheathed 


> 


against 
ting oils 
the in- 
orrosion 
udies 
gas 
Sulzer, 
ere Car- 
confer- 


bought 


NACE 


roof 


gasket, 
bolts. 


existing 
ducing 


2958 


3297 


December, 1954 


GENERAL 


NEWS 


RROSION COSTLY 


You can beat the high cost corrosion 
cooling and process water systems put- 
ting work for you. Calgon Engi- 
neering Service draws many years 
experience with water problems all types 
work out solution that fits your par- 
ticular requirements. 

all cases, consideration given the 
entire system, from cooling towers 
through. For example, CALGON composi- 
tion which patented complex sodium- 
zinc phosphate glass with accelerated film- 
forming ability, may used for faster and 


more complete protection iron and steel 
surfaces. the case copper copper 
alloys, the Calgon engineer may recommend 
CORAID, specific corrosion inhibitor for 
these metals, which effective both high 
and low values. 

phone call letter Calgon will bring 
full details how Calgon Engineering 
Service can help you. 


*Fully licensed for use under U.S. Patent 2,337,856. 


+Calgon the Registered Trade Mark Calgon, Inc., for 
its sodium phosphate glass (sodium hexametaphosphate) 
products. 


CALGON, inc. 
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Effects Impurities 
Are Understood Better 
Through Use 


That radioisotopes are paving way 
better understanding how tiny 
amounts impurities influence perform- 
ance metals, chemicals, protective 
coatings, ceramics and transistor mate- 
rials was revealed Calkins, 
Battelle Memorial Institute, Columbus, 
Ohio, talk during Third Annual 
Conference Atomic Energy Indus- 
try sponsored National Industrial 
Conference Board the Hotel Commo- 
dore Columbus October 15. 

Mr. Calkins pointed 
have known for years that quality 
material product can favorably 
adversly affected presence trace 
impurities but many cases determina- 


Back the days before 
plastic was used oil field 
pipe, Tube-Kote was pioneering 
the research for their TK-2 and 
linings. For more than fif- 
teen years Tube-Kote chemists 
have been improving their plas- 
tic formulas, changing the chem- 
ical structure, improving the 
strength producing plastics 
such character they provide the 
finest, longest-lasting protection 
from corrosion 
problems. 


Tube-Kote’s TK-2, for example, 
phenol formaldehyde resin 


Pioneers plastic linings 
pipe 


TUBE-KOTE, INC. 


2520 Holmes Road 


for 


REG. 


You can bet it’s humbug you’re told 
that all plastic linings are the same. 


tion the “how” and “why” has been 
extremely difficult impossible. 
described technique for application 
radioisotopes industrial research 
which said had been found useful 
studying migration, penetration 
diffusion component into base mate- 
rials. explained that the technique 
consists four main steps: Labeling 
migrating component with suitable radio- 
isotope, exposure base material 
labeled component, successive lapping 
uniform, thin layers base material; 
and measurement radioactivity and 
thereby concentration migrating com- 
ponent each newly exposed surface 
base material. 

Mr. Calkins cited two examples for 
application the technique. The first 
successful use radioactive water, 
labeled with hydrogen-3, tritium in- 
vestigate moisture penetration into at- 
tached protective coatings which says 


plastic base, specially com- 
pounded with solvents, plastici- 
zers, and other inert ingredients. 
exclusive plastic formula, 
thermo-bonded multiple layers 
the surface metal, and 
provides the finest per-dollar- 
value protection against corro- 
sion. Used tubing and sucker 
rods, TK-2 can save you con- 
siderable shutdown time and 
replacement costs. 


Write for free litera- 
ture about TK-2. Ask 
for “Corrosion Resist- 

ance” folder. 


1939! 


since 


Houston 25, Texas 


Vol. 


could lead development 
house paints. The second use radio 
active gold-199 investigate movement 
and distribution impurity atoms 
germanium crystals used for making 
transistors with hope that results can 
correlated with operating character- 
istics transistors. said this infor- 
mation may play important role 
developing improved methods for mass 
production point-contact 

emphasized the use radioiso- 
topes study wide variety other 
problems industrial research includ- 
ing diffusion trace amounts various 
metals another metal, distribution 
trace constituents alloys, wear en- 
gine parts and machining effi- 
ciency dust collectors and mechanism 
fungicidal action. 


Battelle Will Expand 
Facilities for Nuclear 
Energy Production 


Plans for $1,535,000 expansion 
nuclear-energy facilities have been an- 
nounced Battelle Memorial Institute, 
Columbus, Ohio, Facilities will ad- 
dition those presently available 
the institute. Construction scheduled 
begin the first part 1955 includes 
nuclear reactor, reactor development lab- 
oratory and nuclear 
Plans also include installation 
cobalt-60 source. 


The nuclear reactor swim- 
ming-pool type capable operating 
1000 and serving intense source 
neutrons for experimental studies 
nuclear technology. principal use will 
furnish neutrons for conducting 
exponential experiments 
actor cores, the institute reports. The 
reactor also will used for production 
radioisotopes, activation chemical 
reactions and study effects radia- 
tion metals, plastics, ceramics and 
other materials and components en- 
gineering interest. 


The reactor development laboratory 
will equipped with controls 
strumentation for conducting reactor 
critical experiments 
experiments where power 
reactors designed paper 
mocked-up and evaluated experimen- 
tally, the institute says. 


Nuclear-fuels laboratory will provide 
equipment for chemical, physical and 
metallurgical studies reactor fuels. 
Shielded cells within 
ing are equipped with remote 
handling mechanisms radioactive ma- 
terials can manipulated, machined, 
sectioned and photomicrographed and 
tested various Cells also will 
used for developmental work fuel 
reprocessing methods, utilization fis- 
sion products and waste disposal, 
was revealed. 

2000-Curie cobalt-60 source sched- 
uled for use about mid-November, the 
institute reports. will used prima- 
rily for activation chemical reactions, 
altering properties organic materials, 
such rubber and plastics, for sterili- 
zation drugs, foods and medical sup- 
plies and for study effects radio- 
activity upon such things 
components, ceramic materials and lubri- 
cants. 


the 
out 
SSC SQ SS SX 
SS tg 


GENERAL NEWS 


better 
radio 
ement 
can 
racter- 
infor- 
mass 
other 
nclud- 
en- 


> 4 4é 9 2 s 
Anodes, you Know you’re protected 

stitute, 

ble Real protection complete protection. And when 
lab- structures, complete cathodic protection best af- 
forded impressed-current systems. 

Such systems, using Cathodic Protection 
ing Anodes, give you the sleep-nights assurance of: 
source 
dies Easy installation 

radia- the rectifier tells you it’s working keepin 

oratory Many years fully-effective life... 
and in- free costly maintenance. 
eactor 

find that “National’’ Cathodic Protection 
Anodes give you more and cost you less than any 
fuels. 

Write for Catalog Section S-6500 
and NATIONAL CARBON COMPANY 

n fuel $ 30 East 42nd Street, New York 17, N. Y. 

sched- 
the 

prima- 
actions, 
aterials, 

sterili- 
cal sup- 
radio- 
ectronic 


3 
4 2 
\ 
J 
Yj 


ASSOCIATION CORROSION ENGINEERS 


Storm-Damaged Inco 


Havoc Hurricane 


Will Not Interrupt 
Harbor Island Work 


Some months ago advertisement, 
the illustration from which shown 
Figure appeared several national 
publications and local newspapers. This 
was based Inco’s experience with 
destruction its marine exposure test 
stations different test sites over 
period several years. was also 
prophetic what was happen again 
when Hurricane Hazel came ashore 
the vicinity the present Inco test sta- 
tions Kure Beach and Harbor Island, 
North Carolina, October 15th, 1954. 

That the scene pictured the adver- 
tisement was not exaggerated demon- 
strated very: clearly Figures and 
which show what happened the at- 
mospheric corrosion test racks that had 
been set feet from the ocean 
Kure Beach. The destructive effects 
the waves were augmented the bat- 
tering action floating piling and tim- 
bers from the nearby fishing piers 
washed away the storm. The rack 
supports with their concrete anchors 
were wrenched out the ground. The 
pipe frames were bent and twisted all 
out shake the fury the wind 
and the force the waves. 


Specimens Are Buried 


Thousands specimens were torn 
out their supports and were buried 
the sand which the waves piled 
depth about three feet over that por- 
tion the test site area that wasn’t 
washed away. 

Most these specimens will re- 
covered—those near the surface ordi- 
nary means, those buried deeper will 
found the use mine detectors 
pressed into this unusual service 
marines from Camp Lejeune who have 
kindly undertaken help this search 
for buried treasure. For treasure is. 
When prepared specimen has 
been under test for years longer 
some these specimens were, has 
acquired value time that can hardly 
estimated and cannot replaced. 
What the searchers for the specimens 
are anxious retrieve goes, therefore, 
far beyond the small intrinsic value 
the beat-up specimens they are looking 
for. What must salvaged the in- 
formation stored what happened 
these test pieces during their many 
years exposure the natural environ- 
ments which materials must perform 
and for which the most durable must 
selected. Although the tests have been 
violently disturbed and many will have 
terminated prematurely, much still 
can learned studying what left. 


Larger Lot Undamaged 
The larger Kure Beach test lot, lo- 
cated about 800 feet from the ocean and 
which nearly 30,000 test specimens 
are exposed, was far enough back 
escape damage water. The racks 
were strong enough and the porcelain 
insulators held the specimens securely 
enough that even the hurricane winds 
were unable tear them loose. Not 
more than dozen test pieces fell out 
the racks and these were quickly re- 

covered and put back into test. 


Test Stations Are Being 


Figure 1—Prophetic the damage suffered 
was the illustration above from International 
Nickel Co. advertisement. 


Figure 2—What was left the Harbor Island 
test site after the hurricane. 


Figure 3—How floating timbers contributed 
the damage test racks illustrated. 


Figure 4—Debris washed the test rack 
support dock Harbor Island. 


Laboratory Flooded 


The laboratory Harbor Island suf- 
fered the ravages the wind and 
tide which flooded the build- 
ings depth about three feet 
shown the cover this issue 
Corrosion. There was good deal 
damage motors and other apparatus 
but this can repaired and ex- 
pected that this laboratory can got 


Vol. 


Reconstructed 


Figure 5—A weary worker rests besides stack 
records piled above the reach the flood 
waters. 


back into full scale operation couple 
weeks. 

The dock Harbor Island which sup- 
ported the submerged test racks and 
several kinds special testing equip- 
ment, such model heat exchangers, 
was pretty well messed floating 
debris which washed ashore shown 
Figure 

Although the water came into the 
laboratory office, there was time get 
the records safe height. Neverthe- 
less, one cannot blame the local mem- 
bers the staff who stuck their posts 
and rode out the storm for feeling 
little sad about the whole matter 
indicated the attitude weary 
worker Figure 

This disaster will mark only tem- 
porary interruption Inco’s search for 
knowledge which continue with un- 
diminished vigor and enthusiasm, com: 
pany officials report. can assumed 
that there will similar storms and 
perhaps much damage tests the 
future. hoped that the next 
cane won’t hit for least few years 
and that there will enough time 
take advantage new start even 
bigger scale. Inco going enlarge 
this test site when rebuilt. New 
racks will set and new specimens 
will put into test along with those 
the old ones that are found fit 
for further testing. 

Inco’s engineers adhere their con- 
viction that testing under natural condi- 
tions with all the risks that this entails 
still better than trying draw 
conclusions from accelerated laboratory 
tests matter how quickly these can 
completed and matter how 
curely they can housed and protected 
from the hazards hurricanes. 


Automation Exhibition 


Technical advances automation 
manufacturing methods are scheduled 
during First International Automation 
Exposition the 244 Regiment Armory, 
14th St. between 6th and 7th Aves. 
New York City November 
December 
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CORROSION MEETINGS 
CALENDAR 


Dec. 8—American Testing 
Materials. Western New York-Ontario 
District Meeting. Rome-Utica, 
area. 

Dec. Institute Elec- 
trical Engineers. Eastern Computer 
Conference. Bellevue-Stratford Hotel, 
Philadelphia, Penna. (Sponsored 
AIEE, IRE, ACM) 


Dec. 9—American Testing 
Materials. Western New York-Ontario 
District Meeting; Joint Meeting with 
American Society for Metals. Buffalo, 
New York. 


9-10—American Society for Test- 
ing Committee D-21 
Wax Polishes and Related Materials. 
Shoreham Hotel, Washington, 

Dec. Institute Chem- 
ical Engineers. New York, 

Jan—American Society Heating 
and Ventilating Engineers. Annual 
Meeting. Philadelphia, Penna. 


Jan. Automotive Engi- 
neers, Inc. Golden Anniversary An- 
nual Meeting. The Sheraton-Cadillac 
Hotel, Detroit, Michigan. (Special em- 
phasis corrosion) 


Jan. 17-19—American Institute Elec- 
trical Engineers. High-frequency 
Measurements. Hotel Statler, Wash- 
D.C. (Sponsored AIEE, 


Jan. 31-Feb. 4—American Institute 
Electrical Engineers, Committee 
Technical Operations. 1955 Winter 
Meeting, General. Hotel Statler, New 
York, 


Jan. 31-Feb. 4—1955 ASTM Committee 
Week. Netherland-Plaza Hotel, Cin- 
cinnati, Ohio. 


13-17—American Institute Min- 
ing and Metallurgical Engineers, In- 
stitute Metals Division. Meeting, 
with the annual meeting the entire 
Institute. Conrad Hilton Hotel, Chi- 
cago, Illinois. 


Feb. 21-24—Technical Association 
the Pulp and Paper Industry. Meet- 
ing dealing with corrosion. Commo- 
dore Hotel, New York, 


Feb. 24—Chemical Institute Canada. 
9th Divisional Conference, the Protec- 
tive Coatings Division, Royal York 
Hotel, Toronto. 


Feb. 25—Chemical Institute Canada. 
9th Divisional Conference, the Protec- 
tive Coatings Division, 
Hotel, Montreal. 


March Institute Elec- 
trical Engineers. Western Computer 
Conference, Hotel Statler, Los Angeles, 
California. (Sponsored AIEE, IRE, 
ACM) 


March 1-3—Society Automotive En- 
gineers, Inc. Golden Anniversary Pas- 
senger Car, Body, and Materials 
The Sheraton-Cadillac Hotel, 
Detroit, Michigan. (Special emphasis 
corrosion) 


March 7-11—National Association 
Corrosion Engineers. Eleventh An- 
nual Conference and Exhibition. Pal- 
mer House, Chicago, 
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When you lay out good money for steel pipe, it’s just good sense 
make sure gets the best protection possible. That’s why PLS 
engineers all out applying long experience and the most 
modern mechanical facilities protect your pipe investment 
through controlled cleaning, priming, coating and wrapping. For 
example, PLS pioneered mechanical cleaning and priming 
pipe. Today, specially-designed equipment shown above, cleans 
and primes your pipe the same operation—to assure proper 
bond between the bare pipe and the coating. Nothing over- 
looked PLS provide peace-of-mind protection for your pipe. 


DEPENDABLE SERVICE SINCE 1931 


Pioneers Steel Pipe Protection 


General Offices and Plant: Franklin Park, 


Plants Glenwillard, Penna.; Longview, Texas; Corpus Harvey, 


La.; Sparrows Point, Md.; and Monmouth Junction, 
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Corrosion Meetings 
(Continued from Page 31) 


March 8-10—American Institute Elec- 
trical Engineers. Farm Electrification 
Conference. Morrison Hotel, Chicago, 
Illinois. (Sponsored the Farm 
Electrification Subcommittee, AIEE) 

March 14-16—Society Automotive 
Engineers, Inc. Golden Anniversary 
Production Meeting and Forum, 
Netherland-Plaza Hotel, Cincinnati, 
Ohio. 

March 15-17—American Institute 
Electrical Engineers. Electrical Utili- 
zation Aluminum Conference. Wil- 
liam Penn Hotel, Pittsburgh, Penna. 
(Sponsored the Power Division, 
AIEE) 

March 20-23—American Institute 
Chemical Engineers. Louisville, Ken- 

March 28-29—American Institute 
Electrical Engineers. Materials Han- 
dling Conference. Hotel Cleveland, 
Cleveland, Ohio. (Sponsored the 
Subcommittee Material Handling, 
the G.I.A. Committee, 

March 28-April 1—American Society for 
Metals. Western Metal Congress and 
Exposition. Los Angeles, California. 

April-May—American Institute 
Electrical Engineers. Annual Confer- 
ences (in process organization). 

April 12—American 
Distribution, Motor Vehicles, and 
Corrosion Conference. Netherland- 
Plaza Hotel, Cincinnati, Ohio. 

April 13-15—American Institute Elec- 
trical Engineers, Committee Tech- 
nical Operations. Southern District 
Meeting. St. Petersburg, Florida. 

April 18-21—Society Automotive En- 
gineers, Inc. Golden Anniversary 
Aeronautic Meeting, Aeronautic Pro- 
duction Forum, and Aircraft Engi- 
neering Display. Hotel Statler and 
McAlpin Hotel, New York, 

May—American Petroleum Institute, 
Subcommittee Corrosion, St. Louis, 
Missouri. (During the 20th Midyear 
Meeting the Division Refining) 

May (week; 
Institute Electrical Engineers, 
Committee Technical Operations. 
Middle Eastern District Meeting 
(#2). Columbus, Ohio. 

May 1-4—American Institute Chem- 
ical Engineers. Houston, Texas. 

May 9-10—American Gas Association. 
Gas Supply, Transmission, 
age Conference. William Penn Hotel, 
Pittsburgh, Penna. 

May 10-11—American Institute Elec- 
trical Engineers. Electric Heating 
Conference. LaSalle Hotel, Chicago, 
(Sponsored the Electric 
Heating Committee. 

May 18-20—American Institute Elec- 
trical Engineers. Telemetering. Mor- 
rison Hotel, Chicago, Illinois. (Spon- 
sored AIEE, IRE, ISA, IAS) 

May 23-25—American Gas Association. 
Engineering and Manufac- 
tured Gas Production Conference. 
Hotel New Yorker, New York, 

May 30-June Chemical Institute 

anada. 38th Annual Conference and 
Exhibition, Quebec City, Que. 

June—American Society Heating 
and Ventilating Engineers. Semi-an- 
nual Meeting. San Francisco, Cali- 
fornia. 

June 12-15—American Society Re- 
frigerating Engineers. Annual Con- 
vention. Hotel Schroeder, Milwaukee, 

Wisconsin. 


June 12-17—Society Automotive En- 
gineers, Inc. Golden Anniversary 
Summer Chalfonte-Haddon 
Hall, Atlantic City, (Special 
emphasis corrosion) 

June 13-15—American Institute Elec- 
trical Engineers. Magnetics. Pitts- 
burgh, Penna. (Sponsored the 
Subcommittee Magnetics, the 
Basic Sciences Committee) 


June 20-25—American Electroplaters’ 
Society. 42nd Annual AES Conven- 
tion and 4th Industrial Finishing Ex- 
position. Cleveland, Ohio. 

June 26-July 1—American Society for 
Testing Materials. 1955 Annual Meet- 
ing. Chalfonte-Haddon Hall, Atlantic 

June 27-July 1—American Institute 
Electrical Engineers, Committee 
Technical Operations. 1955 Summer 
Meeting, General. New Ocean House, 
Swampscott, Massachusetts. 


Aug. 15-17—Society Automotive En- 
gineers, Inc. Golden Anniversary West 
Coast Meeting. Hotel Multnomah, 
Portland, Oregon. 

Sept. 12-15—Society Automotive En- 
gineers, Inc. Golden Anniversary 
Tractor Meeting and Production 
Forum. Hotel Schroeder, Milwaukee, 
Wisconsin. 

Sept. 25-28—American Institute 
Chemical Engineers. Lake Placid, 

Oct. 3-7—American Institute Elec- 
trical Engineers, Committee Tech- 
nical Operations. 1955 Fall Meeting, 
General. Morrison Hotel, Chicago, 
Illinois. 

Oct. 9-13—Electrochemical Society, Inc. 
Fall Meeting. Pittsburgh, 

Oct. 11-15—Society Automotive En- 
gineers, Inc. Golden Anniversary 
Aeronautic Meeting, Aircraft Produc- 
tion Forum, and Aircraft Engineer- 
ing Display. Hotel Statler, Los An- 
geles, California. 

Oct. 17-21—American Society for Metals. 
National Metal Congress and Exposi- 
Philadelphia, Penna. 

Oct. 31-Nov. 2—Society Automotive 
Engineers, Inc. Golden Anniversary 
Transportation Meeting. The Chase, 
St. Louis, Missouri. 

Nov. 2-4—Society Automotive Engi- 
neers, Inc. Golden Anniversary Diesel 
Engine Meeting. The Chase, St. Louis, 
Missouri. 

Nov. 9-10—Society Automotive En- 
gineers, Inc. Golden Anniversary 
Fuels and Lubricants Meeting. The 
Bellevue-Stratford Hotel, Philadel- 
phia, Penna. 

Nov. 27-30—American Institute 
Chemical Engineers. Detroit, Mich- 
igan. 

Nov. 27-30—American Society Refrig- 
erating Engineers. Annual Conven- 
tion. Hotel Statler, New York, 

1956 

Jan.—American Society Heating and 
Ventilating Engineers. Annual Meet- 
ing. Cincinnati, Ohio. 

Jan. 30-Feb. 3—American Institute 
Electrical Engineers, Committee 
Technical 1956 Winter 
Meeting, General. Hotel Statler, New 
York, 

Feb. 26-29—American Institute 
Chemical Engineers. Los Angeles, 
California. 

Feb. 27-March 2—American Society for 
Testing Materials. 1956 Committee 


Week. Statler Hotel, Buffalo, 


Vol. 


May—American Institute Chemical 
Engineers, Queen Bermuda. 


May 2-4—American Institute Elec- 
trical Engineers, Committee Tech- 
nical Operations. North Eastern Dis- 
trict Meeting. Rochester, 


May 7-10—American Gas 
Distribution, Motor Vehicles, and 
rosion Conference. Congress Hotel, 
Chicago, 

May 10-11—American Gas 
Gas Supply, Transmission, and Stor- 
age Conference. Conrad Hilton Hotel, 
Chicago, Illinois. 

May 21-23—American Gas Association, 
Chemical, Engineering, and Manu- 
factured Gas Production Conference, 
Hotel New Yorker, New York, 


June—American Society Heating 
and Ventilating Engineers. Semi-an- 
nual Meeting. Washington, 

June 17-22—American Society for Test- 
ing Materials. 1956 Annual 
Chalfonte-Haddon Hall Hotel, Atlan- 
tic City, 

June 25-29—American Institute Elec- 
trical Engineers, Committee Tech- 
nical Operations, 1956 Summer and 
Pacific General Meeting. San Fran- 
cisco, California. 

Sept. 9-12—American Institute Chem- 
ical Engineers. Pittsburgh, Penna. 
Sept. 16-22—American Society for Test- 
ing Materials. 1956 Pacific Coast 
Meeting. Statler Hotel, Los Angeles, 

California. 

Oct. 1-5—American Institute Elec- 
trical Engineers, Committee Tech- 
nical Operations. 1956 Fall General 
Meeting. Morrison Hotel, Chicago, 
Illinois. 

Oct. 28-Nov. 1—Electrochemical Society, 
Inc. Fall Meeting. Cleveland, Ohio. 
Dec. 9-12—American Institute Chem- 
ical Engineers. Boston, Massachu- 

setts. 

1957 

Society Heating and 
Ventilating Engineers. Annual Meet- 
ing. Chicago, Illinois. 

Jan. 21-25—American Institute Elec- 
trical Engineers, Committee Tech- 
nical Operations. 1957 Winter Meet- 
ing. Hotel Statler, New York, 

Feb. 4-8—American Society for Testing 
Materials. 1957 Committee Week. 
Benjamin Franklin Hotel, Philadel- 
phia, Penna. 

Spring (tentative)—American Institute 
Electrical Engineers, Committee 
Technical Operations. Northeastern 
District Meeting. Pittsfield, Massa- 
chusetts. 

June 23-28—American Society for Test- 
ing Materials. 1957 Annual Meeting. 
Chalfonte-Haddon Hall Hotel, Atlan- 
tic City, 

June 24-28 (tentative)—American Insti- 
tute Electrical Engineers, Commit- 
tee Technical Operations. 1957 
Summer Meeting, General. Montreal, 
Quebec. 

Oct. 6-10—Electrochemical Society, Inc. 
Fall Meeting. Buffalo, 

Jan. 27-31—American Institute Elec- 
trical Engineers, Committee Tech- 
nical Operations. 1958 Winter Meet- 
ing, General. New York, 


Hydrocarbon Chemistry 


The Symposium Hydrocarbon 
Chemistry sponsored Southeastern 
Texas Section, American 
ciety, scheduled held the Rice 
Hotel Houston January 27-28. 
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ech- 
Hotel Society for Metals, 7301 Euclid Ave., 
and aluminum alloys, copper and copper 
Test- alloys and titanium and titanium alloys. 
Magnesium used for cathodic protection 
Atlan- mentioned. Corrosion resistance 
factor the design brazed joints 
Elec- also dealt with. 
Tech- entire chapter devoted the 
er_and selection metal cleaning methods. The 
Fran- book divided into three parts: Metals 
and Applications; Design and Applica- 
Chem- tion; and Processing and Testing. There 
extensive subject index. 
Test- 
Coast 
ngeles, Testing Stainless-Steel Weldments. 
11% inches, pages, paper. 
(1954) Prepared Helmut Thielsch, 
Tech- metallurgical engineer, Grinell Co., 
Providence, I., under auspices 
hicago, Literature Advisory Committee, Weld- 
ing Research Council the Engineer- 
ing Foundation, 39th New 
York 18, Per copy $1.00. 
Chem- Bulletin No. Welding Research 
ssachu- Council bulletin series. Author provides 
review one hundred and fifty references 
published and unpublished informa- 
and tion mechanical tests, procedure- 
Meet- qualification tests, fluorescent and dye- 
penetrant, radiographic 
Elec- inspection, sectioning welded struc- 
Tech- tures, magnetic inspection, corrosion 
testing, metallographic tests, ferrite, car- 
bide and sigma-phase determination and 
Testing crack-sensitivity tests. 
Week. 
hiladel- Rod, Bar and Wire Product Information. 
nstitute bound, Kaiser Aluminum Chemical 
eastern Ill. 1954, Free requested com- 
Massa- pany letterhead, otherwise, $2.00. 
feeting. num rod, bar and wire and their many 
ommit- and purchasing executives the selec- 
1957 tion and specific use the most suitable 
aluminum rod, bar and die wire for 
ty, Inc. Production aluminum, specific prop- 
erties including corrosion resistance and 
Tech- Wire, new data regarding various alloys, 
Meet- their applications, fabrication and finish- 
the book. All aluminum alloys are indi- 
accordance with the new alloy designa- 
ocarbon tion system for wrought aluminum 
eastern adopted the Aluminum Association. 
Rice tive words and definitions and many 


-28. helpful engineering tables. 
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British Corrosion 
Group Sets Meetings 


Meetings scheduled for 1954-55 the 
Corrosion Group the Society 
Chemical Industry, Victoria St., Lon- 
don, are follows: 

December 15—Corrosion Prevention 
the Telecommunications Industry, 
Richards, Chemical Society, Bur- 
lington House, London. 

January 18—The Inhibition the At- 
Birmingham and Midland Institute, Bir- 
mingham. 

January 20—Conversazione and Exhi- 
bition Corrosion Prevention the 


The Battersea Polytechnic, Lon- 

February 16—Discussion Corrosion 
the Home, opened short papers 
Some Corrosion Problems the House- 
hold, Mrs. Jackman; Plumbing 
and Hollow-ware, Gilbert, and 
Finishes for Domestic Equipment, 
Sharp, Chemical Society, Burling- 
ton House, London. 

March 18—Control Corrosion 
Boilers, Hamer, Chemistry Lec- 
ture-Theatre, Liverpool. 

March 30—Spring Lecture Atten- 
LaQue, Chemical Society, Burlington 
House, London. 

March 31-April 1—Symposium the 
Protection Structural Steel London 
include following presentations: Prac- 


THAT PAYS OFF 


Brother, here’s “lay-away plan” 
worth knowing about and doing 
something about. 


First, here’s pipe-wrapping specifica- 
tion that has stood the test time and 


competition—Coal Tar Enamel, shield- 
15# Tar Saturated Asbestos Felt. 


Second, here’s pipe line felt that tops 
all performance and long-range 
economy—Ruberoid’s Air-Vent Asbes- 
tos Perforated Pipe Line Felt. 


It’s not the cheapest. But it’s not pre- 
mium priced either. Its real economy 


National Sales Agents 


DAY COMPANY 
1973 West Gray Ave. 
Houston 19, Texas 


“Serving All Pipe 


warehouse stock all standard sizes 
maintained Houston for emergency shipments 


comes the headaches saves. will 
not blister. strong and resilient— 
more flexible than other types because 
its tiny perforations. the job goes 
faster and smoother. When the job 
done you know it’s done right 


undercover dirty work, such 


day” trouble worry about. forms 
lasting, protective coating that’s lock- 
securely the pipe homogene- 
ous mass enamel and felt, literally 
riveted together the penetration 


enamel through the small perforations, 


during the wrapping process. 
You just can’t beat for all-around 


performance, satisfaction and economy. 
Some have tried—with cheaper light- 


felts. But they always come back. 


Ask the pipe line man who has used it. 


Write for your free samples Air-Vent 
Asbestos Perforated Felt. Pipe Line 


Felt Dept., The Ruberoid Co., 500 Fifth 
Ave., New York 36, 


Vol. 


tical Experience Protection Sprayed 
Metal Coatings, Ballard and 
Practice for Steel Structures 
Bigos; Principles Protective 
Painting, Dechaux; Painting and 
Protection Steel Structures (Great 
Britain), Fancutt; Protection 
Himsworth; The Formulation Prim- 
ing Paints for Structural Steel, 
Hudson and Stanners; Some Fac- 
tors the Protection Steel and 
the Steelworks, Johnson; The 
Preservation Steel Gasworks 
(Great Britain), Ravald; Re- 
sults the Researches Carried out 
the Belgian Corrosion Commission, 
Van Rysselberge and Bermane; 
Physical Examination Paints, 
Talen and Exposure Tests Paints 

April 27—Annual General Meeting fol- 
Hudson, Chemical Society, Burlington 
House, London. 

May 11—Works visit. Application 
protective coatings and fabrication 
vessels for the chemical industry will 
shown. Harvey Co., Ltd., Green- 
wich Metal-works, S.E. London. 


The 1955 NACE Eleventh Annual Con- 
ference and Exhibition will held 
Chicago, March 7-11. 

years Corroston’s Technical Sec- 
tion pages number more than 3450. 
five-year index Tech- 


nical Section was published Decem- 
ber, 1950. 
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GENERAL NEWS 


Set data sheets covering prop- 
erties all the more popular grades 
alloys used for corrosion resistant (stain- 
less steel) castings has been published 
the Alloy Casting Institute, Third 
Ave., Mineola, Each data sheet 
lists chemical compositions, physical 
properties, mechanical properties and in- 
cludes discussion design considera- 
tions. General industrial fields appli- 
cation are listed together with various 
corrosives which each grade has been 
successfully employed. Set available 
from the 


Plan for Uniting the Fiber Glass and 
Corrulux Divisions Libbey-Owens- 
Ford Glass Company and business and 
assets Glass Fibers, Inc., into new 
organization known Glass 
Fibers Corporation has been announced 
the two 


Forged Needle Valves with universal 
outlets featuring micrometer thread 
stainless steel stems for fine metering 
are produced Carpenter Valves Cor- 
poration, 6723 Denison Ave., Cleveland 
Ohio. Known Bull-Dog, the needle 
valve bodies are forged 
stainless steel carbon steel. Manufac- 
turer claims wide range optional 
machinings outlets facilitate lower 


priced, neat installations. 


Ferrous and Non-Ferrous specifications 
available Sandusky centrifugal cast- 
ings for heat, corrosion and abrasion 
resistant alloys, plain carbon and low 
alloy steels and non-ferrous compositions 
pamphlet available from Sandusky Foun- 
dry and Machine Co., Sandusky, Ohio. 
The company has also published four- 
page pamphlet illustrating group 
metals for ferrous and non-ferrous cen- 
trifugal cylindrical castings. 


Dow Chemical Company licensed 
operate under the epoxy resin patents 
held controlled Devoe and Ray- 
nolds Company, according joint 
announcement both companies. Simi- 
lar agreements have been completed 
with Shell Chemical Corporation and 
Bakelite Company, division Union 
Carbide and Carbon Corporation. 

Farrand Interference Microscope manu- 
factured Farrand Optical Co., Inc., 
Bronx and 238th St., New York 
high-resolution optical instrument adapt- 
able either visual photographic 
use. The company claims microscope has 
advantages over electronic and mechani- 
cal types surface measuring instru- 
ments because permits more precise 
and detailed measurement surface 
irregularities whose surface rate 
change too small measured 
detected electro-mechanical means 
latter only gives average contour meas- 
urements. Bulletin No. 818 describing 
two models microscope available 
from company request. 


Epocast Patching Compound H-783-A, 
paste-like epoxy resin, said offer 
excellent bond metals, negligible 
shrinkage gap space filler and 


adaptability quick setting repair paste 
for metals, wood, glass and ceramics. 
Compound produced Furane Plas- 
tics, Inc., 4516 Brazil St., Los Angeles 
39, Cal. 


Re-Issue 82-page Minnesota Rubber 
and Gasket Company Engineering 
Handbook announced the com- 
pany. Opening section deals with tech- 
niques and facilities company and 
other sections treat industry standards, 
specifications and testing rubber field 
together with general information, uses, 
charts and specifications company’s 
four types industrial seals, rings, 
cups, rings and Quad rings type 
four-lip seal interchangeable with 
rings). Also included description 
custom molding operations, use leather 
back-up washers, silicone rubber and 
charts and tables used machine de- 
sign well comprehensive glossary 
rubber Handbook obtainable 
from Dept. KP, Minnesota Rubber and 
Gasket Co., 3630 Wooddale Ave., Minne- 
apolis 16, Minn. 


Brookfield Viscometer available from 
Brookfield Engineering Laboratories, 
Inc., 240 Cushing St., Stoughton, Mass. 
said provide quick, accurate 
viscosity determinations both New- 
tonian and non-Newtonian materials 
ranges from one 32,000 gps. Torque 
spindle rotating constant speed 
measured calibrated spring and dial 
readings directly centipoises are ob- 
tained matter seconds, the company 
reports. Company also produces Brook- 
field Helipath Stand which, when used 
conjunction with viscometer equipped 
with bar spindle, makes possible precise 
testing highly plastic materials re- 
gardless degree thixotropy. Motor 
driven stand lowers rotating spindle 
viscometer through test material en- 
abling accurate study non-flowing 
substances such gels, pastes and 
greases. Full catalog information 
various 1954 models Brookfield Vis- 
cometers and related accessories may 
obtained from company. 


Aluminum Company America, 1501 
Alcoa Bldg., Pittsburgh 19, Pa., pro- 
duces Alcoa Anode Plate which rec- 
ommends for cathodic protection steel 
ship hulls sea water, heat exchangers, 
storage tanks, various types con- 
densers and small metal-hulled boats. 


Drumsets, removable rubber 
serts for standard gallon drums are 
preformed, independent linings made 
ARco-compounded neoprene 
rubber. Automotive Rubber Co., Inc., 
12550 Beach Rd. P.M.M.R., Detroit 
39, Mich., manufacturers the inserts, 
claims they render any standard 
gallon drum barrel capable holding 
acids other corrosive materials and 
recommend them for electroplating solu- 
tion makeup, acid dip, pickle 
operations, solution storage, test tanks 
and for laboratory 
poses. 


Waugh-Morrison Co., Kingsport, Tenn., 
licensed representative in_ Eastern 
Tennessee and Western Virginia, North 


Carolina District sell and apply heavy 
asphaltic protective coatings produced 
Insul-Mastic Corporation America, 
1141 Oliver Bldg., Pittsburgh 22, Pa. 


Petroclean D-25, concentrated, emulsi- 
fying-type industrial liquid cleaner for 
purging fat, oil and grease said 
blend readily with such petroleum hy- 
drocarbons mineral spirits, varsol, 
varnolene Stoddard solvent form 
stable emulsions with water for manual 
cleaning operations soap tank dip 
cleaning methods pressurized spray 
systems. Wistleclean Corp., 404 Fourth 
Ave., New York 16, Y., producers 
the product, claim will not attack 
painted surfaces and that imparts 
rust preventive film machined parts 
cleans which effective for several 
days provided cleaning not followed 
water rinse. Manufacturer recom- 
mends Petroclean D-25 for removing 
soils formed buffing and grinding 
operations, industrial cleaning where 
alkaline cleaners are too harsh cannot 
employed and emulsion cleaner 
conjunction with caustic soda, partic- 
ularly reconditioning drums. Descrip- 
tive literature available from the com- 
pany. 

Weber Instrument Co., Detroit 27, 
Mich., operates physical-testing labora- 
tory which says 
analysis within reach all industry and 
gives small manufacturer complete ‘de- 
sign control’ before making large ex- 
penditures. 

Thiokol liquid polymer/liquid epoxy 
resins are described 8-page book- 
let available from Thiokol Chemical 
Corp., 780 Clinton Ave., Trenton 
Booklet gives information for- 
mulation binders for laminates from 
combinations Thiokol liquid polymers 
with several liquid epoxy: resins wet 
lay-up methods. 


General Information and technical data 
vacuum-melted metals and alloys 
well several commercial services avail- 
able connection with these metals are 
included Technical Bulletin VM-100 
issued Carboloy Department Gen- 
eral Electric Co., Detroit 32, Mich. Also 
available from the company Tech- 
nical Data Sheet HV-4 providing in- 
formation machinability and other 
physical properties Hevimet, 
tungsten alloy produced powder 
metallurgy. Data sheet includes graph 
comparing absorption rate Hevimet 
and lead under narrow beam cobalt 
and detailed mechanical, thermal, 
electrical and other property evalua- 
tions. 
Porous Teflon Filter produced Po- 
rous Plastic Filter Co., Pall Filtration 
Company, Glen Cove, Y., said 
universal filter medium suitable for 
use with all commercial acids and caus- 
tic and organic solvents including aqua 
regia and hydrogen peroxide. Company 
recommends filter laboratory filter 
medium capable handling reagents 
(Continued Page 36) 
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NEW PRODUCTS 


(Continued From Page 35) 


and being chemically cleaned and steri- 
lized. non-absorbent, shows 
strength loss when wet and suitable 
for use temperatures 450 de- 
grees the company says. 

Impervite impervious graphite centrif- 
ugal pumps are described six-page 
Bulletin No. 854 available from John 
Reys, chief engineer, Falls Industries, 
Inc., 31795 Aurora Rd., Solon, Ohio. 
Bulletin includes detailed parts draw- 
ings, dimensional drawings 
formance charts for each model and 
lists chemical and physical properties 
Impervite impervious graphite. 


Impact Resistant Types 


Half the Weight Aluminum, 


with High Tensile Strength 


Readily Formed, Machined, 


Drawn, Molded Welded 


AVAILABLE FORMS 


through 
diameter (10 ft. 
lengths). ROUND BARS 
eter (10 ft. lengths). 
WELDING ROD... 
and 5%” diameter. 


Both Chemically Resistant and 


Tertiary-Alkyl primary amines produced 
Rohm and Haas Co., Washington 
Square, Philadelphia Pa., are described 
32-page Bulletin SP-33 available 
from the company. 


Kaiser Aluminum mill products and 
services are described 24-page book- 
let available from Industrial Service 
Division, Kaiser Aluminum and Chemi- 
cal Sales, Inc., 1924 Broadway, Oakland 
12, California from any Kaiser alumi- 
num sales office distributor. 


Collodair Systems are described 
8-page Technical Bulletin CS2 available 
from Wm. Krapf, manager, Bulkley, 


Dunton Processes, Inc., 295 Madison 
Ave., New York 17, Catalog fea- 


TYPICAL APPLICATIONS 


rigid non-plasticized 
polyvinyl chloride, Van- 
Cor fabricated into such 
productsas: Ducts, Hoods, 
Chemical Tanks,Tank Lin- 
ers, Plating Racks, Fume 
Stacks and Piping. 


WRITE FOR ILLUSTRATED BULLETIN, SPECIFICATIONS, 


AND NAME NEAREST DISTRIBUTOR 


SUBSIDIARY THE VAN DORN IRON WORKS CO. 
2685 East 79th Street 


. Cleveland 4, Ohio 


Vol. 


tures data efficiency Collodair 
Process, flow sheets typical installa- 
tions, descriptions operating principles 
and analysis types industries 
various applications for the system, 


Soluble Precious metals available for 

electroplating are listed along with 

statement precious metal electroplat- 

ing four-page price card available 

from Technic, Inc., Providence 


Kontrol 149 organic corrosion in- 
hibitor produced Tretolite Company 
Division Petrolite Corp., St. Louis 
19, Missouri, said prevent corrosion 
internal metal equipment caused 
hydrogen sulfide, hydrochloric acid, car- 
bon dioxide and other acidic ingredi- 
Inhibitor injected very low 
concentrations along with alkaline agents 
such ammonia caustic into over- 
head vapor condensing systems. 
facturer claims inhibitor miscible 
all proportions with aqueous ammonia 
and caustic solutions and may mixed 
and injected through single system, 
enabling user eliminate additional 
pump and considerable auxiliary injec- 
tion equipment, 


Wear Properties Ductile Iron sub- 
ject three-page Bulletin DI-20 pub- 
lished International Nickel Co., Inc., 
Wall St., New York Bulletin 
presents case histories supporting Na- 
tional Advisory Committee for Aeronau- 
tics test data showing ductile iron com- 
parable gray iron and some cases 
better for wear resistant applications. 
Examples gears, bearings and die 
performance suggesting other uses in- 
volving stringent operating and loading 
conditions are included. 


Homalite CR-39, transparent, scratch 
and abrasion resistant glazing material 
produced Homalite Corp., Wil- 
mington, Delaware. Made thermo- 
setting resins, said immune 
chemical action, has light-piping and 
edge-lighting qualities and easily ma- 
chined. Copy four-page Bulletin 1052 
describing Homalite CR-39 and sample 
material are available from company. 


Tube Turns, division National Cyl- 
inder Co., 224 Broadway, Louisville 
Ky., manufactures two types forged 
aluminum connectors which says are 
many times more ductile than cast alu- 
minum types. Loose flange type con- 
nector consists long lap joint stub 
end with barrel provided with rings 
anchor hose and loose back-up flange 
which may rotated without lifting 
heavy hose. Integral type connector con- 
sists welding neck flange welded 
pipe nipple equipped with welded anchor 
rings. Both assemblies are fabricated 
with forged aluminum 61ST-6 alloy. 


Norelco Autrometer, automatic multi- 
element indexing X-ray spectrograph 
produced Research and Control In- 
struments Division, North American 
Philips Co., Inc., 750 Fulton 
Mount Vernon, Y., said give 
percentages many twelve ele- 
elements periodic table. Machine 
radiation proofed and provides accurate 
and rapid analysis products any 
critical stage manufacture 
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cates need for addition removal 
elements guarantee uniformity 
mixes, batches degree purity 
component, the company says. The com- 
pany also manufactures Norelco 
contact microradiograph (Type 
which recommends for application 
such fields minerology, geology, 
metallurgy, biology and medicine. Unit 
utilizes miniature X-ray tube with thin 
beryllium window and applies principle 
contact radiography bringing 
specimen close contact with pho- 
tographic emulsion having high resolv- 
ing power. Photograph made with 
low voltage (1-5 Kv) X-rays and good 
contrast obtained because only small 
amount soft X-radiation absorbed 
beryllium window, the company re- 
ports. Unit measures approximately 
high inches, operates from 
standard 115 volt a-c supply circuit and 
portable. 


Bennett Micro-Filter Vacuum for con- 
air lines into vacuum cleaners 
produced M-M-A, Inc., Lancaster, 
Pa. Unit designed for all types 
fine particle separation, hot spark pick- 
and wide variety high pressure 
applications, the company says. 


Dow-Corning 301 Molding Compound 
glass-filled silicone molding compound 
developed Dow Corning Corp., Mid- 
land, Mich., for use produce electrical 
and electronic parts that retain electrical 
and physical properties temperatures 
range 392 degrees Typical prop- 
erties after molding minutes 349 
degrees include tensile strength 
5000 7000 psi, compressive strength 
10,000 12,000 psi, impact strength 
foot-pounds per inch and 
flexual strength ranges from 12,000 
14,000 psi room temperature and 5000 
psi 392 degrees the company re- 
ports, Compound may molded with 
conventional equipment compression 
transfer techniques and mold shrink- 
ages range from zero 0.0035 percent. 
Finished parts may machined with 
high speed tools. The company also 
produces R-7001, R-7002 and R-7003 
which are series expansible resins 
for silicone foam structures produced 
form “ready mix” powders. Mixes 
contain premeasured proportions 
resin, filler, blowing agent and catalyst 
and melt, foam and cure themselves 
when heated, the company They 
are said non-toxic, easily handled, 
unaffected humidity atmosphere 
and can cast into sheets blocks, 
made sandwich structures 
foamed place and remain stable 
temperatures high 700 degrees 
Only negligible pressure exerted dur- 
ing expansion molds may light 
and not require preheating, 
density can controlled from 
pounds per cubic foot varying ex- 
temperatures and many appli- 
cations foam can postcured service, 
the company said. 

Casting Impregnation illustrated 
eight-page brochure published Amer- 
Metaseal Manufacturing Corp., 607 
65th St., West New York, Special 
Sections explain how impregnation re- 
duces product rejects cast and metal 
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powder parts and tables are included 
giving properties Metaseal impregnant 
and corrosives will resist. 

Kaiser Aluminum and Chemical Corp., 
1924 Broadway, Oakland 12, Cal., pro- 
duces aluminum alloy 5357 (K157) which 
recommends for applications requiring 
anodized finish similar polished plate 
favorably mechanical, chemical and 
electrochemical finishing procedures and 
after anodizing has particularly high re- 
flective characteristics superior anodic 
coating obtained 3003 (3S) and 5005 
(K155) which maintained color 
anodizing, the company reports. 


NA22H, high temperature alloy de- 
scribed four-page folder available 
from National Alloy Division, Blaw- 
Knox Co., Farmers Bank Bldg., Pitts- 
burgh 22, Pa. Welding characteristics 
austenitic and ferritic grades stainless 
steel are outlined and brief description 
various welding methods with table 
recommended welding procedures are 
included four-page folder (TDC 162) 
available from General Sales 
Babcock Wilcox Co., Beaver Falls, 

Titanium Foil produced Sendzimir 
mill equipment described two-page 
Technical Data Sheet No. 100 available 
from Industrial Division, American Sil- 
ver Co., Inc., 36-07 Prince St., Flushing, 
Also included data welding, 
brazing, annealing and forming tita- 
nium foil and list suggested applica- 
tions aircraft, chemical, electrical and 
electronic industries. 


Byers Co., Pittsburgh, Pa., an- 
nounces plans enter field sale and 
distribution plastic pipe. Negotiations 
are nearing completion for marketing 
specialty plastic pipe produced one 
the country’s largest manufacturers 
plastic products, the company said. 


Use Atomic Energy change ordi- 
nary polyethylene into Agilene-HT 
announced American Agile Corp., 
5461 Dunham Rd., Maple Heights, 
Cleveland, Ohio. Tensile strength and 
elongation plastic are improved and 
retained elevated temperatures and 
marked increase solvent resistance 
encountered, the company says. Ordi- 
nary polyethylene properties such 
stress cracking are eliminated while 
toughness, flexibility, impact resistance, 
inertness most chemical environments 
and other favorable properties are re- 
tained, the company said. 

Clad Aluminum Tubing, type irri- 
gation pipe designed for use corrosive 
water produced Kaiser Aluminum 
Chemical Corp., 1924 Broadway, Oak- 
land 12, Cal. Tubing gives advantage 
higher yield, crushing and bursting 
strengths and resistance denting, sag 
and torque than pipe produced other 
methods, the company says. Cladding 
thin lining bonded rolling process 
stronger aluminum alloy sheet from 
which tubing made. Studies field 
and accelerated tests show 
more than double expected life irri- 
gation systems where severe corrosive 
water conditions are encountered, the 
company reports. 


Vinyl Dispersion Resin 
protective coating which 
offers unusual resistance oils, greases, 
alcohols, acids and alkalies, according 
the Bakelite Company, Division 
Union Carbide and Carbon Corpora- 
tion, 42nd St., New York 17, 
36-page booklet, Bakelite Vinyl Dis- 
persion Resin QYNV, Technical Re- 
lease No. describes the product. The 
company also markets vinyl butyral 
resins for use wash primers. With 
inhibitor added, film provided 
which resists corrosion and undercutting 
rust well providing firm 
anchor for subsequent paint coats. With 
underfilm corrosion, mechanical 
breaks paint films can retouched 
providing protection against corrosion. 
For more information, write for the 27- 
page booklet, Bakelite Vinyl Butyral 
Resins, Technica] Release No, 11. 


Badly Corroded and useless pipe was 
put serviceable condition wrapping 
with two plies glass cloth, satu- 
rated with self-curing blend Cela- 
nese MR-28C Resin, according Cela- 
nese Corp. America, 180 Madison 
Ave., New York 16, N.Y. First the 
scale was knocked off the pipe. Large 
holes were patched with glass cloth 
saturated with the resin. Leaks were 
then plugged and the entire section was 
wrapped twice, using glass cloth impreg- 
nated with the resin. 

new book enamelling sheet steel 
and iron for sale Editions Fon- 
derie, 12, Av. Raphael, Paris, France. 


PERSONALS 


Paterson, London, England was 
recently made editor the magazine 
Corrosion Technology. The magazine 
published Hill, Limited, 
London. 

Henneberry, Amercoat Corp., has 
completed two weeks’ training 
course the latest methods for coat- 
ing metal and concrete prevent cor- 
rosion. 

Weese has been appointed vice 
president charge sales, and Jeffer- 
son Davis vice president charge 
product divisions for the Electric 
Steel Foundry Co. The appointments 
were made meet the needs expand- 
ing operations the company, the firm 
said. 


manager, Paint Sales Division, Joseph 
Dixon Crucible Co., was announced re- 
cently. 

John Pfann, former sales assistant 
Sharples Chemicals, Inc., has been 
appointed sales analyst vice president 
sales, George Lawson. Mr. Pfann 
replaces Conyers, Jr., recently 
transferred the market development 
department. 


Appointment Walter Prine 
head the electroplating-chemical cat- 
alyst section the nickel sales depart- 
ment has been announced The Inter- 
national Nickel Company, Inc. will 
handle commercial relations with dis- 
tributors and users nickel for elec- 
troplating for chemical manufacturers 


and for catalysts. member 


Vol. 


Battista has been made head 
the analytical group American 
cose Corporation’s research and devel- 
opment department. Frederick 
has been appointed senior process engi- 
neer the same department. 


Nicholas Jessen has been named 
assistant superintendent the Barber- 
ton, Ohio works the Babcock 
Wilcox Company’s Boiler Division, ac- 
Hartnett, superintendent the 
plant. 

Hall Laboratories, Inc., Pittsburgh, 
was announced recently. 

William Krapf recently has been ap- 
pointed general manager Bulkley, 
Dunton Processes, Inc. For 
three years, was assistant the ex- 
ecutive vice president the New York 
firm. 

George Zimmerman, formerly chief 
Technical Liaison Division, Office 
the Chief Engineers, Corps Engi- 
neers, Army, has been named 
assistant for Management Controls 
The Carborundum Company, Niagara 
Falls, 

Sheldon Levy, formerly member 
faculty Brown University 
appointed manager Applied Physics 
Division Midwest Research Institute. 

Peter Gasperini has joined the Cooper 
Alloy Corporation, will attached 
the Valve and Fitting Division the 
company with most his time allocated 
sales and service connection with 
Quikupl fittings. 

American Potash and Chemical Corp. 
has named Harold Mazza assistant di- 
rector research. 

Rowland has been appointed 
assistant works manager Carbide and 
Carbon Chemicals Company, Division 
Union Carbide and Carbon 
42nd St., New York 17, 

Joseph Schumacher has joined the 
staff American Potash and Chemical 
Corporation director research. 
will continue director Western 
Electrochemical Company, Henderson, 
Nevada. 

Paul Manor has been named chief 
engineer Rockwell Manufacturing 
Company’s lubricated plug valve plant 
Barberton, Ohio. 


William Sparr, Jr., has been placed 
charge the Steel Section Nickel 
Sales Department, 
Nickel Co., Inc., Wall St., New York 
promoted the Pittsgurgh Technical 
Field Section the company’s Devel- 
opment and Research Division. 

Kaiser Aluminum and Chemical Sales, 
Inc., 1924 Broadway, Oakland 12, 
has named Thomas 
manager the company’s Grand Rapids, 
Michigan branch. 

Ralph Rockwell has been appointed 
chief engineer for the Valve Division 
Minneapolis-Honeywell 
Company. 
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CHARACTERISTIC 
CORROSION PHENOMENA 


3.3 Biological Effects 


3.3.4, 4.5.1, 7.2 

Bacterial Attack Buried Piping Re- 
garded Serious Cause Rapid Cor- 
Am. Gas J.; 178; Nos. 31, 35; 23, 
(1953) Feb. 
Part Describes corrosive deteriora- 
tion caused bacterial action. 
Part II: Describes methods for detect- 
ing bacterial 7196 


3.5 Physical and Mechanical 
Effects 


3.5.8 

Coefficient Friction and Damage 
Contact Area During the Early States 
Fretting. Part Iron, Iron 
Oxide, and Glass Combinations. 
Propulsion Lab.) National Advisory 

omm. Aeronautics, Tech. Note No. 
3144, pp., April, 1954. 

Experiments study the early stages 
400 cycles) fretting steel- 
combinations constant frequency, 
amplitude, load, and humidity. Pure 
glass and iron oxide powder com- 
Pacts were used supplementary ex- 
Results microscopic obser- 
vation the contact area, chemical 


analyses fretting debris, and meas- 
urement coefficient friction are 
presented and lead these conclusions: 
Fretting starts with severe adhesion 
which varies with the material combina- 
tion, but primary importance be- 
cause precedes and initiates the other 
phenomena observed; the early stages 
fretting, several other wear phenom- 
ena addition adhesion, such 
plowing protruding transferred ma- 
terial, formation metallic and oxide 
debris, and formation films com- 
pacting small particles into clearances 
the contact area, occur. 
graphs, tables, appendices, references. 
—INCO. 7533 


MATERIALS 
CONSTRUCTION 


6.2 Ferrous Metals and Alloys 


6.2.2 

The Corrosion Forum: High Silicon 
Irons. Luce. Chem. Eng., 61, 
No. 246+ (1954) Jan. 

This actually discusses Duriron and 
Durichlor, giving compositions, mechan- 
ical and physical properties, and charts 
showing resistance large variety 
chemical 722 


6.2.2 

Decomposition Cementite During 
Solidification Cast Iron. 
AND Paper before Iron 
Steel Inst., London, May 27, 1954. Iron 
Steel Inst., 176, Pt. 385-387 (1954) 
April. 

Origin graphite cast iron was 
investigated comparing the time re- 
quired for graphite form cooling 
with that required for cementite de- 
compose the eutectic temperature. 
Latter time was found extrapolating 
the experimental results for cementite 
decomposition below the eutectic tem- 
perature. The close similarity the 
times compared this way indicates that 
type graphite can form cementite 
carbon alloy used, showed that con- 
tained 0.01% nickel. Graphs, photomicro- 
graph and 7475 


6.2.2, 3.5.9, 4.3.6, 2.3.5 

Corrosion Iron Resulting From 
Temperature Differences Attacking 
D’Ans. Werkstoffe Korrosion, 43-48 
(1954) Feb. 

Differential attack iron noted 
immersion electrolytes subjected 
temperature gradient. Corrosion cell set- 
up, iron colder solution being cathodic 
that immersed the warmer solution, 
described. Effect was noted par- 
ticular immersion dilute potassium 
chloride solution. Addition potassium 
nitrate solution potentials; 
ascribed the formation thin, barely 
visible layer the iron. concentra- 
tions greater than 0.1% potassium 
chloride potassium nitrate, the current 


densities produced are sufficiently large 
inhibit corrosion. Details experi- 
mental set-up and measurements are 
given.—INCO. 7312 


6.2.2, 5.10, 3.2.2 

Welding the Harman Process. 
Metals, 17, No. 48-49 (1954) 
Mar. 

Fractures cast iron parts are readily 
repaired the Harman “metal stitch- 
ing” process. Series holes are drilled 
right angles the line crack 
fracture. These transverse holes are then 
connected driving out the small pieces 
metal separating each hole. the 
filling operation, pieces soft nickel 
alloy steel shaped like the letter “I” are 
laid into the transverse opening and 
hammered solidly with air hammer. 
The soft nickel alloy deforms with pres- 
sure fit the contours the openings. 
Several layers are built up, and this 
fashion, the opening filled and pre- 
sents solid 7323 


6.2.2, 6.6.5, 4.3.5 

Corrosion Cast Iron the Pres- 
Atlas Minerals Co. Chemistry Industry, 
No. 14, 324 (1953) April 

Results various investigations the 
corrosion cast iron the presence 
solid sulfur, Corrosion cast iron water 
pipe filled with sulfur cements, bacterial 
attack filled sulfur joints water 
lines, and corrosion iron embedded 
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filled sulfur cement immersed water 
are briefly discussed. references.— 
INCO. 7381 


6.2.3, 3.2.2 

Diffusion Hydrogen Mild Steel. 
Acta Metallurgica, No. 
214-223 (1954) March. 

From experiments the rate re- 
moval hydrogen from steel, was 
suggested that this element exists two 
forms, with different effects upon the 
physical properties. This hypothesis 
not confirmed new experiments which 
show that there reasonable agreement 
with expectation based the laws 
normal diffusion. Apparatus used these 
investigations rapidly gives the determi- 
nation total hydrogen content and 
the diffusion coefficient. Equations, 
tables, graphs and 


other 


corrosive action water iron steel. 


effect aeration. 


Mutual Bichromates and Chromates are being used 

applications. most instances the amount chromate 
small and the cost low when compared the value 
the equipment protected that chromate preferred 


over other inhibitors. 


— 


Typical uses for Mutual Chromate corrosion inhibitors 
are cooling towers, heat exchangers, condensers, 
engine and compressor jackets, boilers and idle 
equipment, hydraulic systems and refrigerating brines. 
Write our Research and Development Division 
for recommendations for using Chromates 
your equipment process. 


7525 


6.2.4 

Hardenability and Mechanical Prop- 
erties Structural Alloy Steels. 
Rept. No. 879, Werkstoffausschuss des 
Verens Deutscher Eisenhuttenleute, pre- 
sented Dec., 1951. Stahl und Eisen, 74, 
71-76; disc. (1954) Jan. 14. 

Investigates relationship between end- 
quench hardenability and strength and 
toughness heat-treated condition for 
steels with 0-1.9% nickel, 0.04-0.37% 
molybdenum, 0.22-0.43% carbon, 0.23- 
manganese, 
0.18-2.3% chromium. Contrary 
findings, chemical composition affects 
appreciably the toughness steels, heat- 
treated from pure martensitic condition 
same tensile strength. Probable rea- 
sons are discussed.—I NCO. 7277 
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Intergranular Corrosion Ferritic 
Corp. Paper before ASM, Nat. Metal 
Congr., Cleveland, Oct. 19-23, 1953. 
Soc. Metals, Preprint No. 32, 1953, 

Additions niobium titanium 
not prevent sensitization Krupp, 65% 
nitric acid nitric acid-hydrofluoric acid 
solutions but increase 
temperature; steels containing 0.009% 
carbon are not immune. welded speci- 
mens, the zone attack includes the 
weld metal and the heat-affected zone, 
Susceptibility not dependent the 
presence austenite but attributed 
the precipitation carbide nitride 
phase from ferrite, and can removed 
short-time annealing 1200° 1500° 
F.—INCO. 7073 


Effect Heat Treatment Inter- 
crystalline Corrosion Resistance 
Stainless Steel IKh18N9T Containing 
Various Ratios Carbon and Titanium. 
Vestnik Mashinostroeniya, 33, 
No. 61-65 (1953) Sept. 

Tests show that quenching tempera- 
ture for optimum properties depends 
grain size, carbon content, and carbon- 
titanium ratio. Micrographs, tables. 
references.—BTR. 7494 


6.2.5, 3.5.9 

Low-Cost Alloys Offer Good Heat 
Resistance. Rolled Alloys, 
Inc. Iron Age; 173; Nos. 10; 137- 
141, 146-148 (1954) Feb. 18, March 11. 

Physical and mechanical properties 
RA-330, Alloys 309, 310, and 446 are dis- 
cussed. RA-330 alloy has proved out- 
standing for many heat-resisting applica- 
tions. most effective when used 
Alloy 309, while not suitable 
for cyclic heating and cooling, does give 
excellent service constant elevated 
temperature. Carbide and sigma phase 
problems with Type 310 
minimized limiting carbon silicon 
content. For lightly stressed parts, alloys 
430 and 446 resist excessive scaling 
temperatures 1550° and 
7518 


6.2.5, 3.7.3 

Spot Welding Ferritic Chrome 
Steels. Sheet Metal Inds., 
31, No. 321, 31-39 (1954) Jan. 

Report given the results obtained 
investigation the spot welding 
ferritic chromium steel. Material used 
had the following analysis: 0.07% carbon; 
17% chromium, and 0.25% nickel. 
some cases, comparison tests were made 
austenitic chromium-nickel steel. 
Welds were subjected shear, tensile, 
and chemical corrosion tests. Results 
proved that the corrosion resistance 
the welds can improved decreasing 
chromium carbide precipitation which 
can obtained use short weld time 
and high welding force. Transformation 
chromium carbide network can 
obtained post heating for relatively 
short time. Tables, graphs 
7030 


6.2.5, 3.7.3 

Effect Heat-Treatment the Mag- 
netic Properties Cold Worked 18-8. 
Sylvania Elec. Prods. Inc. 
Wire Wire Products, 29, No. 
150 (1954) Feb. 

Data presented show the effect 
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heat-treatment the magnetic prop- 
erties cold-worked 18-8 wires. 
addition information regarding the effect 
temperature has tensile and electrical 
properties presented. Increase from 
room temperature 595°C (1100°F) did 
not cause any appreciable change 
temperatures above 630°C 
(1150°F) the He-Br values changed con- 
tinuously until non-magnetic condition 
was reached. Tables and 


6.2.5, 3.7.3 

Silver Brazing Alloys for Corrosion- 
Resistant Joints Stainless Steels. 
(General Motors Corp.). Paper 
before AWS, Nat. Fall Mtg., Cleveland, 
Oct., 1953. Welding J., 33, No. 137-143 
(1954) Feb. 


Limitations silver brazing alloys 
with respect Type 430 stainless steels 
are discussed. Two silver brazing alloys 
were developed which make joints 
nickel-free stainless steel completely re- 
sistant tap water corrosion. Both are 
relatively high temperature alloys and 
are much less fluid than conventional 
silver brazing alloys. Alloy 233b (flow 
point 1475°F) supplied strip wire 
while alloy point 1400°F) 
available only powder form. Separa- 
tion process appears form 
crevice corrosion that results from im- 
perfections the edge the brazing alloy 
fillet. This turn stems from oxygen- 
concentration cell activity the presence 
moisture. Photomicrographs and 
—INCO. 7126 


6.2.5, 3.7.4, 3.7.3, 3.7.2 


Microstructural Characteristics 
Acid Corrosion percent Chromium, 
8-14 percent Nickel, percent Molybde- 
num Steels. Brown-Firth 
Research Laboratory, Sheffield, England. 
Iron Steel Inst. (London), 174, 242- 
249 (1953) July. 

The corrosion rates 18/(8-14)/3 
chromium-nickel-molybdenum steels, 
with and without stabilizing additions 
titanium niobium, nitric, sulfuric, 
and hydrochloric acid solutions were 
correlated with their micro-structural 
characteristics, with particular reference 
the effects heat-treatment. Corro- 
sion behavior was interpreted terms 
differences composition between 
austenite, delta, and sigma phases. 

boiling concentrated (65-70%) nitric 
acid, acceleration attack after varied 
heat-treatments was mainly intergranular 
and was related carbide and sigma 
the austenite boundaries, 
with probable additional deleterious 
effect from the presence titanium. The 
only material immune the accelerating 
effects heat-treatment (at 650 750- 
850°C.) nitric acid attack was 
chromium-nickel- 
molybdenum steel, which niobium ad- 
dition was greatly superior stabiliza- 
tion with titanium. 

Although the relatively high chrom- 
lum and molybdenum contents the 
sigma phase confer high acid resistance, 
sigma formation impoverishes the sur- 
rounding material these elements. With 
steels containing 5-30% delta phase, 
formation occurred within the 
delta phase, and the continuity im- 
Poverished material was insufficient 
induce severe over-all attack. con- 
trast, severe attack almost fully 
austenitic chromium-nickel- 


CORROSION ABSTRACTS 


molybdenum steel after 750-850°C treat- 
ments was attributed sigma formation 
the austenite grain boundaries. 


Corrosion behavior sulfuric and 
hydrochloric acids depended differ- 
ences phase behavior rather than 
boundary effects. The higher chromium 
and molybdenum and lower nickel con- 
tents delta, compared with austenite, 
18/8/3 chromium-nickel-molybdenum- 
titanium steel can lead variation de- 
gree, and even reversal, selective 
attack, depending reagent concentra- 
tion and temperature. Lowering the 
molybdenum content transformed 
delta, result sigma formation, 
considered major cause in- 
creased attack sulfuric acid this 
steel. The sulfuric acid resistance 
chromium-nickel-molybdenum 


Steel Plate, Pipe and 
Fittings Give Permanent 


Corrosion Protection 


LOW COST! 


CLAD. 


ticular applications. 


maintenance. 


peratures and abrasion. 


steel. 


Hundreds firms, including pulp and paper, petroleum, 
chemical processing and other industries have solved critical 
contamination and corrosion problems, with BART LECTRO- 


HERE ARE SOME THE MAJOR 
ADVANTAGES LECTRO-CLAD PRODUCTS 


ECONOMY thickness nickel tailored par- 


strength steel and protective qualities nickel 
assures positive life-long protection with minimum 


PERMANENT Does not require periodic re- 


placement repair. Will withstand elevated tem- 


cated into all types processing equipment, storage 
LECTRO-CLAD withstands any fabricating 
process that can withstood conventional rolled 


LECTRO-CLAD PIPE available sizes from 
54” diameter, 20-foot random lengths. 


LECTRO-CLAD SHEET and PLATE available thick- 
nesses from gauge %”, feet feet. 


Write Dept. C-12 for complete details and technical data. 
Names LECTRO-CLAD users request. 


Exclusive territories available qualified distribution organizations. 


steel stabilized with titanium was not af- 
fected 7349 


6.2.5, 3.8.3, 4.3.2 

Improving Stability Passive 
Doklady Akad. Nauk 
(SSSR), 89, No. 121-124 (1953); In- 
dex Aero, Abs. No. (1953) July. 

Account experiments effect 
cathode aftercharges silver, platinum 
and lead upon corrosion-resistance 
18/8 type stainless steel sulfuric acid 
and mixture nitric and hydrochloric 


7372 


6.2.5, 5.9.2 
How Clean Stubborn Deposits 
from Stainless Steel. Materials Meth- 
ods, 37, No. 252-254 (1953) June. 
Fingerprints, oil, grease, wax, greasy 


Lena 
Steel 
Metal 
Am, 
pp. 
ium 

3 
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dirt, and other oily stains can removed 
from stainless steel parts follows: 
sudsy water solution made with 
Tide other detergent and about one- 
fourth much carbon tetrachloride, 
trichloroethylene, similar chlorinated 
solvent added. Using rubber gloves, 
the solution wiped over the stains with 
cloth and, after few minutes, rinsed 
off with water. The prints can then 
removed with Gold Seal Glass Wax. 
This treatment also helps prevent finger- 
printing. 

remove heavy surface discoloration 
and heat tint, the surface given the 
preceding fingerprinting removing treat- 
ment, then Oakite No. cleaner ap- 
plied. For heat tint the cleaner should 
remain the surface least hr. before 
rinsing, otherwise rinsing follows di- 
rectly. The treatment repeated 
necessary. This treatment does not pre- 
vent discoloration. Oakite No. removes 
any stencil marks and grease pencil 
marks that are not removed the de- 
tergent method. 


Even very fine powders 
should not used millrolled finishes 
such No. but they can used 
polished sheets having scratch finish, such 
No. polish. The powder should 
wiped the direction of, not across, the 


6.2.5, 6.2.4 


Developments Metallic Arc Weld- 
ing Corrosion- and Heat-Resisting 
Alloys. Bystram. Welding 
Metal Fab., 21, 325-326 (1953) Sept.; 
Steel Inst., 176, Pt. 232 (1954) 

eb. 

Methods preventing intergranular 
corrosion the welding stainless 
steels are pointed out and the possibilities 
mixed welding, making most 
the weld with carbon steel electrodes and 
finishing with stainless other high 
alloy steel, are shown. The difficulties 
making joint between low alloy air- 
hardening steel and fully austenitic 
stainless steel are explained with rec- 
ommendations for overcoming them.— 


INCO. 7248 


3.7.3 

Research Corrosion-Resistant 
Steel, Lab. Practice, 262-263 (1953) 
May. 

Researches American Ryan Aero- 
nautical Co. (Lab) are described briefly 
appertaining corrosion. Metallurgi- 
cal, chemical and physical tests are given. 
Reference made instruments used. 
Matters investigated include carbon 
pick-up stainless steel exhaust mani- 
folds service and effect carbon has 
corrosion-resistance the metal. Effect 
stabilizing and stress relief welded 
18/8 stainless steel heat-treatment, 
and development molten salt bath for 
special treatment 19-9 stainless, 
which used exhaust systems for 
commercial airliners (Convair 240 and 
Boeing 377) are discussed. details 
this last are given beyond stating that 
7376 


6.2.5, 7.2 

Case History No. 12—Machining 
Stainless Steel. Armco 
Steel Corp. Modern Machine Shop, 26, 
No. 131 (1954) Feb. 

Problem was poor finish conical 
valve point which must accurate and 
smooth maintain leakproof seat 
trap. Valve needle was made Type 303 


stainless steel bar stock. For the solution 
the stop was bored out permit locating 
bar for cut-off operation against turned 
shoulder instead against conical point. 
Diagrams.—INCO. 7313 


6.3 Non-ferrous Metals and 
Alloys—Heavy 


6.3.15, 5.9.4, 3.6.5 

Charging Processes Anodic Polari- 
Chem., 57, No. 262-268 (1953) Mar. 


Anodic charging curves for titanium 
neutral sodium chloride solutions show 
linear potential increase the oxygen 
evolution potential. The charge passed 
tanium surface atom based area 
determined measurement polariza- 
tion capacity. This corresponds 
monolayer the oxygen present 
atoms having the same size 
ently bonded oxygen. After several 
hours continuous oxygen evolu- 
tion, oxygen evolution ceases 
potential rises +10v. These effects 
are attributed thickening the ti- 
tanium oxide the film 
breaks down and pitting occurs, Graphs. 
—INCO. 7299 


6.3.15, 7.10 

Characteristics and Performance 
Titanium Bolts. BAUGHMAN, Gen. 
Elec. Co. Machine Design, 26, No. 150 
(1954) March. 

Galling tests indicate that combinations 
titanium bolts with rolled 
ground threads, together with silver 
rhodium steel locknuts, 
operate satisfactorily. Friction between ti- 
tanium and rhodium-plated nuts much 
higher than between silver-plated nuts and 
titanium. Mechanical wear also higher 
with rhodium-plated nuts. Table and graph. 
—INCO. 7297 


6.3.15, 7.1, 4.23 

Titanium for Cutlass Jet Shrouds. 
Aviation Week, 60, No. 38, (1954) 
Feb. 22. 

Titanium afterburner shrouds 
ing fabricated production basis for 
Chance Vought Aircraft, Inc.’s J46-pow- 
ered F7U-3 Cutlass. signs corro- 
sion, burning cracking have been dis- 
cerned after more than hr. flight. 
The conception that titanium, from 
formability standpoint, interchangeable 
with stainless steel, was discarded er- 
roneous investigators. Direct sub- 
stitution titanium for stainless steel 
stretch pres operations resulted 
formly complete 7348 


6.3.19, 3.5.8 

Relations Between Initial Creep Rate 
and Resolved Shear Stress Zinc 
Single Crystals. Brown, WASHBURN 
AIME), Sec. No. 1229-1230 (1953) 
Sept. 

description work undertaken 
cible relation between initial creep rate 
and resolved shear stress higher stress 
levels where the totai strain not 
limited. suggested that the yield 


stress may the stress which dis- 
locations are able break through sub- 
structure boundaries manner ana- 


Vol. 


logous that recently observed for 
sodium chloride crystals—ZDA. 7400 


6.3.19, 5.9.1 

How Clean Zinc Base Die 
ings Before Plating. 
Products Finishing, 17, No. 12, 68-70 
(1953) Sept. 

detailed description the methods 
available for cleaning zinc alloy die cast- 
ings before plating. Particular reference 
made proprietary materials, such 
Oakite Composition No. 59, which are 
now commercially available and have been 
designed specially for the anodic cleaning 
7344 


6.3.20 


Thermal Expansion Zirconium be- 
tween 298° and 1600° (25° and 
Chem. Phys., 21, No. 
1383-1384 (1953) August. 


Determination the coefficient 
thermal expansion for the two axes 
hexagonal zirconium (25°—870° C.) 
X-ray diffraction method, and for 
cubic zirconium (870°—1327° C.) 
the comparator method. the 
transition (870° C.) there decrease 
7216 


6.3.20 


The Metallurgy Zirconium. 
Mines. Metal Progress, 63, No. 97-110 
(1953) May. 

discussion zirconium which in- 
cludes historical outline, occurrence 
ores, production ductile metal from 
ore including reduction, electrolytic and 
thermal dissociation methods, Kroll 
process, melting, fabrication, mechanical 
and physical properties, corrosion re- 
sistance alkalies, acids and hot gases, 
machining, uses, and alloy systems in- 
cluding nickel, manganese, tin, silicon, 
iron, chromium, titanium, copper, 
molybdenum, tungsten and aluminum. 
Reference made nickel, Inconel, 
titanium and stainless steel. Analysis 
standard zirconium crystal 
0.01 percent nickel content. 
tions, references.—INCO. 7157 


6.4 Non-ferrous Metals and 


6.4.2 


The Electrochemical Properties 
Pure Aluminium. Part 
AND Katsuzo Mizuno. Light 
Metals (Japan), No. 55-70 (1953). 

Aluminum 99.5% and 98.8% purity 
was investigated for current flow using 
sodium chloride 0.1% hydrogen 
peroxide, 0.1% hydrochloric acid, and 
0.5% sulfuric acid, and time measure- 
ments 0.5, 1.5 and min. The sam- 
ples were heated 100, 200, 300, 400 
and 500°C. and were air cooled and 
quenched water from 400°C., 450°C. 
and 500°C. after the treatment. The sam- 
ples were then buff polished. was 
concluded that The samples which 
the electrolyte sodium chloride 
0.1% hydrogen peroxide and 0.1% hy- 
drochloric acid was used indicated, im- 
mediately after dipping, that current 
flow increased. Samples 
electrolyte 0.5% sulfuric acid was used, 
indicated, after dipping, decrease 
rent flow.—ALL. 7045 
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6.4.4, 4.3.2, 3.8.4 
the Mechanism the Dissolution 
Magnesium Acidic Salt Solutions. 
Physical Control Surface Films. 
Chem., 31, No. 849-867 (1953) Sept. 

kinetic study and analysis has been 
made the effects ionic strength, 
acid activity, temperature, and salt type 
the dissolution magnesium 
acidic salt solution. This example 
the simplest type corrosion, involv- 
ing only one anodic process (liberation 
magnesium) and one cathodic process 
(hydrogen gas evolution). The results 
were interpreted terms the effects 
the various factors the structure 
surface film, which must MgO 
solution. The importance internal dis- 
solution the film high concentra- 
tions attacking reagent, for this and 
other cases, shown. Owing com- 
plex formation, “chemical control” the 
dissolution rate this simplest case be- 
comes evident under certain conditons. 
Corrosion-potential measurements were 
made use the interpretation. 
7509 


6.4.4, 5.3.4 

DeLonc. Dow Chem. Co. Paper before 
Inst. Met. Finishing, incorporating Elec- 
trodepositors’ Tech. Soc., Spring Conf., 
Harrogate, Apr. 23, 1953. Bull. Inst. 
Metal Finishing, No. 29-48 (1953) 
Spring (Trans. Inst. Metal Finishing, 29. 

Electroplating magnesium and mag- 
nesium alloys based first laying 
down thin zinc coating chemical 
reduction, followed electrodeposit 
Nickel may applied from any the 
conventional baths once adequate 
thickness copper applied. This 
process opens field for the use 
magnesium many applications where 
bright corrosion- and tarnish-resistant 
surface essential increased wear 
resistance desired. The success the 
upon the adhesion and uniformity the 
initial zinc coating and subsequent ini- 
tial electrodeposit. Graphs, tables and 
NCO. 7260 


6.4.4, 5.9.4 

For Magnesium: New Anodic Coat- 
ing. Lonc. Dow Chemical 
Co., Midland, Michigan. Modern Metals, 
No. 90, (1953) Mar. 

Dow No. Anodize new one-step 
anodic oxidation process for magnesium 
and magnesium alloys that requires 
surface pretreatment except degreasing, 
thus eliminating pickling and mill scale 
removal. Applied 75-100 volts a-c 
d-c for minutes longer, depending 
current density, the resulting refrac- 
coating withstands 
temperatures the melting point 
the base metal and superior 
earlier Dow anodic coatings time and 
ease application, resistance abra- 
Sion, humidity, weathering, and other 
corrosive influences, and substrate 
for subsequent oil, wax, paint coat- 
ings. Although the standard 0.0012-0.0015- 
thick Anodize coating, particularly the 
secondary outer layer, tends flake off 
under compressive stresses, bend- 
ing and riveting, this tendency can 
effectively reduced subsequent paint 
coats. 

20% salt-spray test, Dow No. 
treated FSI-H24 magnesium alloy pan- 
with zinc chromate primer 
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SARAN LINED PIPE 
CHOSEN 
RESIST CORROSION 


And has meant trouble-free service for this 


manufacturer, conveying hydrochloric 
acid temperatures from 20° 90° 


The durable, corrosion-resistant lining 
these saran lined pipe, fittings and 
valves have paid off for manu- 
facturer eliminating costly shutdowns 
due corrosion. And they’ve brought 


Saran Lined Pipe Company 
2415 Burdette Ave., Ferndale 20, Michigan 


saran lined pipe, fittings and valves. 
Name Title 
Company 
Add 
ress 
City State 


you can depend DOW PLASTICS 


these additional advantages: Easy In- 
stallation saran lined pipe can cut 
and threaded the field using ordinary 
tools: special equipment needed! 
Added Safety the high-pressure 
strength this steel-clad pipe eliminates 
danger caused bursting pipe! 
Leakage saran lined pipe, fittings and 
valves form snug, leak-proof joints! 


your operation requires the conveying 
corrosive liquids, investigate saran 
lined pipe, fittings and valves. For further 
information contact The Saran Lined 
Pipe Company. THE DOW CHEMICAL COM- 
pany. Midland, Michigan. 


RELATED SARAN PRODUCTS—Saran rub- 
ber tank lining Saran rubber molding 
stock Saran tubing and fittings Saran 
pipe and fittings. 


° 
and 

No. 8, 


and two coats aluminum lacquer 
required 2400 hr. initial breakdown 
and showed only 0.5% corrosion after 
2880 hr. Similar panels with Dow No. 
treatment broke down after 700 hr. and 
showed 15% attack after 1440 hr. Un- 
painted controls were rusted 
after 200 and 20% rusted after 2500 hr. 
salt spray. several organic sealants, 
carnauba wax was intact after 2500 hr., 
whereas No. Anodize sealed with 
lanolin, spar varnish, dehydrated castor 
oil, and air-dried water glass film was 
2.5, 3.5, and rusted, respectively.— 
PDA. 7065 


EQUIPMENT 


7.1 Engines, Bearings and 
Turbines 


7.1, 4.3.3 

Slag Formation Gas-Turbine Plants 
Due Fuel Ash and Resulting Corro- 
sion the Materials. Brert 
Browr Boveri. Schweiz. 
Archiv. angew. Wiss. Tech., 19, No. 12, 
309-366 (1953) Dec. 

Discusses formation slag deposits 
gas-turbine plants heavy fuel oils. 
Fluid and gaseous constituents the 
ash corrode the steel. Methods study- 
ing the corrosion, mentioning nickel, co- 
balt and other alloying elements combined 
the oxide coatings are evaluated. 
Laboratory tests performed with molten 
nickel sulfate order assess behavior 
18/8 and 20/20 steels and study 
attack sulfuric and sulfurous acids 
are 7479 


7.1, 5.4.2 

Requirements for and Expected Bene- 
fits from the Application (Ceramic) 
Coatings High-Temperature Compo- 
sion Lab. Paper before ASTM, 56th 
Ann. Mtg., Symp. Porcelain Enamels 
and Ceramic Coatings Engineering 
Materials, Atlantic City, July 1953. 
Am. Soc. Testing Materials, Special 
Technical Pub. No. 153, 29-40; disc. 
40-41 (1953). 

Ceramic coatings are receiving con- 
siderable attention engineering mate- 
rials for application components 
jet engines, with combustion liners al- 
ready being coated production 
basis. Requirements for all types 
coatings include refractoriness, 
ance erosion high-velocity gases, 
and good adherence under large thermal 
gradients and severe 
Combustion chambers are fabricated 
78% chromium, both 
which are strategic alloys. Blades are 
usually cobalt- nickel-base alloys, 
but other materials such molybdenum- 
base alloys and titanium carbide-nickel 
cermets are under development. use 
ceramic coatings, strategic materials 
could saved. Graphs and references. 
7513 


7.1, 6.2.2 

Piston Rings Iron Powder. HEr- 
MANNS. Admiral Equipment Co. Precision 
Metal Molding, 12, No. 35-37, 78-81 
(1954) Feb. 

piston ring material showed have 
several economic and metallurgical ad- 
vantages according the experience 
German manufacturers. These advan- 
tages include lower metal consumption, 
low reject quota, lower tooling invest- 


ment, better lubricating microstructure, 
fine and homogeneous graphite disper- 
sion, improved chemical resistance, me- 
chanical properties characteristics 
steel, thermic treatment hammer- 
ing, and operation from the beginning 
with full load. 


7.1, 6.6.8 

Plastics Problems Electric Motors. 
(1953) Mar. 

Types application include insula- 
tion, structural, anti-frictional, non-cor- 
rosive, surface finish, and wear resistance. 
Diagrams and 6986 


7.1, 8.4.3 

Fuel Injection Nozzles. Investiga- 
tion into Causes Corrosion. 
MANSFIELD. Communication from Brit. 
Internal Combustion Engine Res.; Auto- 
mobile Engr., 43, No. 566, 215-217 (1953) 
May; Engineering, 175, 564-566 (1953) 
May Gas and Oil Power, 48, 47-49, 
(1953) June. 


Investigation rapid nozzle failures 
due loss metal from the wall 
the nozzle body, resulting many cases 
the discharge fuel through the 
nozzle wall, supported the theory that 
the trouble occurred when the tempera- 
ture the nozzle was low enough 
permit chemical attack sulfur com- 
pounds produced combustion. Other 
possible explanations considered include 
variation metallurgical structure, elec- 
trolysis and gas erosion. Reference 
made nozzle bodies high nickel- 
chromium steel and carbon steel. 


7382 


7.2 Valves, Pipes and Meters 


7.2 

Valve-Gear Fundamentals 
AND Thompson Prods., Inc. 
Paper before ASME, OGP Conf., Buf- 
falo, June 23-27, 1952; OGP Conf., Mil- 
waukee, May 24-28, 1953; and Semi-Ann. 
Mtg., Los Angeles, June 28-July 1953. 
Trans. Am. Soc. Mech. Engrs., 76, No. 
137-148; disc. 148-151 (1954) Feb. 


intake and exhaust valves are 
fabricated SAE 3140 (1.25% nickel), 
Silchrome (1.30% nickel), Silchrome 
No. and Silchrome XCR (4.75% nickel). 
Austenitic steels are used for exhaust 
valves large diesel engines. reduce 
valve-tip wear, materials such Stellite 
TPRK are welded the tip. Fur- 
ther step improving exhaust-valve 
life the use hard-facing materials, 
such Stellite X-782, Eatonite and 
Stellite with chromium, nickel, tung- 
sten, and cobalt the predominating 
elements. Tables and 


7.2, 4.6.1, 8.1.4 

How Specify Iron Water Pipe. 
Howarp Chem. Eng., 60, 242- 
243 (1953) June. 


Various specifications and how use 
them.—MR. 7215 


7.2, 6.4.2, 4.4.6, 4.5.1 

Oil Industry Tries Out Aluminum for 
Pipe Lines. Welding J., 32, No. 740- 
741 (1953) Aug. 

Number test installations were made 
the underground use aluminum 
pipe. When bare section this piping 
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was uncovered years later, dis. 
coloration corrosion any sort was 
present. Aluminum shows good 
ance corrosion from sour gas and 
sour crude 7184 


7.2, 6.6.8, 7.7, 4.2.4 

Plastic Piping for Electrical Conduit 
Corn Prods. Ref. Co. Corro- 
sion (News Section), No. (1953) 
Aug. 

Plastic conduit system has been 
service one plant for over year, 
Additional plastic conduit being added 
replace metal conduit fails 
the corrosive industrial atmosphere 
sulfur dioxide and hydrochloric acid 
7044 


7.4 Heat Exchangers 


7.4.1 

Performance Low-Finned Tubing 
Hydrocarbon Condensing Service. 
Corp. Chem. Canada, No. 23-27 
(1954) Jan. 

Unit, serving reflux condenser 
for tower which fractionates between 
acetone-water and hydrocarbon, con- 
sists horizontal exchangers, con- 
densers and Condensers 
are tubed with 90:10 copper-nickel finned 
tubes and the subcoolers with Admiralty 
plain tubes. Description, operation and 
performance the unit are discussed. 
Calculation design coefficients con- 
densation given. Illustrations and ref- 
erences.—INCO. 7342 


7.4.2, 2.2.3, 4.2.3 

Tubular Air-Heater Problems. 
RoTHEMICH AND PARMAKIAN. Riley 
Stoker Corp. Paper before ASME, Ann. 
Mtg., Y., Nov. 30-Dec. 1952. Trans. 
Am. Soc. Mech. Engrs., 75, No. 723- 
727; disc. 727-728 (1953) July. 

Investigation the problems experi- 
enced with tubular air heaters was 
prompted increase the number 
reports plugging and corrosion 
air-heater tubes. High sulfur content 
residual fuel oils was felt the main 
cause for the increase difficulties. 
was found that very little corrosion oc- 
curred tube-metal temperatures above 
200°F., and that corrosion 
rapid when the temperature fell below 
150°F. Use recirculated air the 
most effective method for preventing 
corrosion and deposits. Low-carbon-steel 
normally used for air heaters, but 
other materials were tested find one 
that would withstand the corrosion ac- 
tion air-heater tubing. Table shows 
the results comparison differ- 
ent materials, 18-8, brass, Croloy and 
aluminum alloys, tried heater that 
was experiencing corrosion difficulties. 
Graphs.—INCO. 7359 


7.4.2, 4.4.3, 5.8.2, 4.6.4 

Chromate for Corrosion Control 
AND EuGENE Corrosion, 10, No. 
217-223 (1954) July. 

Tests are described covering two 
winter seasons automobile and truck 
operation with methanol antifreeze con- 
taining chromate, with and without sup- 
plementary additions borax, tetra- 
sodium pyrophosphate sodium meta- 
silicate. From coolant inspections 
were made the vehicles tested over 
operating periods ranging from 1.6 
5.8 months. Results demonstrated the 
chemical stability chromate 
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Laboratory observations indicated 
that compatibility depends shielding 
from light. Engine disassembly and ex- 
amination confirmed that cooling sys- 
tems which chromate was used not 
only were protected from corrosion, but 
remained cleaner regard surface 
deposits than uninhibited systems. 

Because chromate tends loosen rust 
and deposits, pre-cleaning before charg- 
ing old systems with chromated meth- 
anol antifreeze recommended. The 
advantage using chromate cooling 
water prevent corrosion and deposit 
formation during the summer under- 
lined. 

For packaged antifreeze the low solu- 
bility sodium chromate methanol 
was found necessitate adding some 
water order obtain adequate in- 
hibitor concentration. alternative 
use lithium chromate which amply 
solube methanol. 7505 


7.4.2, 6.6.5, 7.2 


Follow Good Piping Practices When 
Installing Snow Melting Coils. 
Lain. Heating, Piping Air Condition- 
ing; 25; Nos. 111-112, 103 (1953) 
May, June. 

Corrosion was found both piping 
reinforced concrete slab, and pip- 
ing laid crushed stone over which 
concrete was poured. Explanation was 
that there was severe electrolytic action 
present. Proper installation snow 
melting piping meet conditons en- 
method avoiding difficulties. Complete 
embedment good concrete over crushed 
stone that properly drained essen- 
instance should the pipe rest 
June issue, Conner said that pro- 
tecting melting piping against corrosion 
should probably extended include 
radiant heating installed concrete 
slab 7335 


7.5 Containers 


7.5.2, 5.4.3 


Organic Protective Coatings for Metal 
Cans. Paint and Varnish 
Production, 43, 23-28, (1953) June. 

Describes applications the linings 
and advantages using organic com- 
pounds coat steel plate. Oleoresinous 
can linings used for foods containing 
appreciable quantities protein usually 
contain about 15% fine particle zinc 
oxide. This zinc oxide added for its 
chemical reactivity and not pigment 
make the film opaque. The zinc oxide 
used can linings should the 
lead-free type and should ground into 
suitable vehicle. 7470 


7.5.5 


Repainting Steel Water Tanks. 
Jackson. Water Sewage Works, 100, 
R70-R71, R74-R75 (1953) May. 

Outlines best known methods sur- 
face preparation and suggests paint sys- 
tems which have been found most 
dependable and effective general use. 
—BTR. 7178 


5.4.3 


Better Tank Construction Methods 
Lining Life. GLOVER. 
Age, 172, 178-182 (1953) Nov. 

Describes techniques observed 
insure close, permanent bond between 
tubber plastic lining and shell. Pho- 
tographs, diagrams, 7154 
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OMBAT CORROSION 
Specify 


the Original Coal 

Tar Coating Tape TAPECOAT coal tar 

for Pipe, coating with tar-saturated 


The coal tar self-bonding and 
requires foreign adhesives. 


Because coal tar nature’s own pro- 
tection against corrosion, TAPECOAT resists moisture, acids, 
alkalis, soil stress, electrolysis, 
chemical fumes, fly ash, salt 
water, salt-laden air, barnacles, 
and other severe corrosive and 
abrasive conditions above and 
below ground. 


TAPECOAT clean handle 
and easy apply spiral 
“cigarette” wrapping with the 
use torch bleed the coat- 
ing insure continuous bond. 
cuts maintenance and replacement costs. 


TAPECOAT sized the job—comes rolls 2”, 4”, 
6”, 18” and 24” widths meet specific requirements pipe, pipe 


joints, couplings, tanks, cable, conduit and other vulnerable steel 
surfaces. 


oil companies, railroads, telephone companies, air lines, shipbuilders 
and operators, water and sewage works, chemical and industrial plants, 
engineers and contractors providing continuing protec- 


tion against corrosion. 


Write for descriptive brochure and prices. 


The TAPECOAT Company 


Coa 


Service. 
Polymer 
1521 Lyons Street, Evanston, 
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7.5.5, 8.8.3, 8.8.5 

Tanks for Electroplating and Pick- 
ling. Spicer. Mech. World Eng. 
Record, 133, 266-268 (1953) June. 

Selection tanks contain electro- 
plating, pickling, and allied alkali 
acid solutions. Use new and estab- 
lished materials. 7209 


7.5.6, 6.4.2, 8.3.1 

Corrosion Aluminum Alloy Grain 
HART. Nat. Bur. Standards. Paper before 
Am. Soc. Agricultural Engrs., Winter 
Mtg., Chicago, Dec., 1952. Agr. Eng., 34, 
No. 545-549, 554 (1953) Aug. 

Investigation Dept. Agricul- 
ture determine the nature and cause 
corrosion aluminum alloy sheets 
damaged grain bins, and the effect 
various liquid fumigants. Corrosion 
the bins was localized pitting 
nature, and exfoliation. There 
evidence that fumigants were factor 
causing promoting corrosion the 
grain bins. The most resistant the 
alloys the liquid fumigants was high 
purity aluminum, 150S and 52S. The 
least resistant were 61S-T6 and R350. 
All the corrosion was confined 
areas near the horizontal vertical 
seams where water would have entered. 
Tables, 7285 


7.6 Unit Process Equipment 


7.6.4, 4.2.3 

Corrosion Mercury-Boiler Tubes 
During Combustion Heavy Resid- 
ual Oil. (Battelle Mem. 
Inst.), (Hartford Elec. Light 
Co.) and Jacxson (Battelle Mem. 
Inst.). Paper before ASME, Ann. 
Y., Nov. 30-Dec. 1952. Trans. Am. 
Soc. Mech. Engrs., 75, No. 1037-1049 
(1953) August; Machinery Lloyd (Over- 
seas Ed.), 25, (1953) Jan. 31. 


Hartford Elec. Light Co. engaged 
Battelle Mem. study the problem 
tube wastage the mercury boiler 
the South Meadow Station. Consider- 
able amounts vanadium, sodium, and 
sulfur were found the boiler tubes and 
was thought reasonable that low- 
melting mixture these elements 
oxidized form, i.e., vanadium 
pentoxide and sodium sulfate, was largely 
responsible for the pitting and worm- 
tracking. Two approaches the prob- 
lem were considered: reduction tube 
wastage acceptable rate cov- 
ering the tubes with suitable protective 
coating, such 26% chromium-iron, 
80% nickel—20% chromium, and Col- 
monoy; and reduction the corrosive- 
ness the combustion products the 
fuel acceptable level making 
special addition the fuel, such 
calcium tallate. Test procedure and re- 
sults are given. Tables, graphs, photo- 
micrograph, and 
7015 


7.6.4, 4.6.2 

Inco. Combustion, 25, No. 55-56 
(1954) Feb. 

suggested that certain types 
internal deposits boiler metal, in- 
cluding copper, may explained the 
hypothesis that hydogen under pressure 
has the property displacing metals 
and metal oxides from solution. The 
idea not altogether new, but suscep- 
tible profitable discussion. refer- 
ences.—INCO. 7318 


7.6.4, 5.2.2 

Extending Hot Water Tank Life. 
Aluminum Co. Am. Am. 
Gas Assoc. Monthly, 35, No. 10-11, 
(1953) June. 


The effectiveness cathodic protec- 
tion domestic hot water heaters 
evaluated series tests. Service 
installations have demonstrated that, 
most sections the country, tank life 
extended the application ca- 
thodic protection. Reference made 
gassing, rumbling, red water production 
and sputtering faucets. 


7.6.4, 5.3.2 

Examination Flaws Galvanized 
Domestic Hot Water Tanks—(Issued 
Can. Technol., 31, No. 7-8, 172- 
174 (1953) July-Aug. 

galvanized domestic hot water 
tanks which failed corrosion, bare 
spots flaws the zinc coating where 
three zinc spangles met point were 
observed. Flaws existed only the 
outer pure zinc layer (eta phase). The 
alloy layers. Since the zinc coating 
galvanized sheet normally anodic 
steel, protects the underlying metal 
corroding Under some 
conditions temperature and water com- 
position, polarity reversal takes place 
between zinc and iron with the iron then 
being the anode. Since metallographic 
sections show that the steel not ex- 
posed the bottom the flaws, such 
polarity reversal would increase the 
corrosion rate these areas only the 
alloy layers and the base metal became 
anodic the eta phase. the absence 
polarity reversal, premature failure 
may result from the fact that the gal- 
vanized coating thinnest the flaws 
and that the steel becomes exposed there 
before sufficient time has elapsed for the 
calcareous layer established. 


7.6.6 

Experiences With Field-Applied In- 
conel Digester Linings. 
TAPPI, 36, 221-225 (1953) May. 

Experimental attempt was made 
solve digester corrosion field lining 
digester with thick, Inconel 
strip. Discusses results the experi- 
ments. Photographs, 


7.6.8, 2.4.2 

Metal Column for Distillation Cor- 
rosive Gas Mixtures Low Tempera- 
Carbide Carbon Chemicals Corp. Pa- 
per before ACS, Southeastern Regional 
Mtg., Atlanta, Oct. 17, 1950. Anal. Chem., 
25, No. 1100-1103 (1953) July. 


Distillation column described which 
suitable for qualitative determination 
constituents, such fluorine, chlorine 
and hydrogen fluoride, present cor- 
rosive gas mixtures the temperature 
range when the indi- 
vidual components have boiling points 
separated 10° more. Quantitative 
determination purification also pos- 
sible with substances 
points are separated 30° more. 
Comparative results are given for col- 
umn packings nickel helices and 
nickel Heli-Pak. The corrosion-resistant 
apparatus described made entirely 
nickel, bronze, and chlorotrifluoroethyl- 


ene polymer. (Kel-F). tables, 
6070 


Organic Inhibitor Controls Refinery 
Pure Oil Co. Paper before API, 
Div. Refining Mtg., Y., Oil 
Gas J., 52, No. 15, 120-122+ (1953) Aug. 
17; Petroleum Refiner, 32, 113-118 (1953) 
June. 

Two years experience with or- 
units has shown that continuous injec- 
tion superior other means 
tion, and control the 7.5-8.0 range 
necessary reduce corrosion. Cou- 
pon data indicate that the life expec- 
tancy equipment 20-60% longer 
than would without the inhibitor, 
and actual scheduled retubing tube 
bundles has not contradicted coupon 
data. Less maintenance work required 
cleanouts because cleaner equip- 
ment. The inhibitor used was hydro- 
carbon soluble high-boiling stable sub- 
stance. Tabulation corrosion data 
from Inco’s test-spool coupons includes 
Monel, nickel, Inconel, stainless and mild 
steel, Ni-Resist, cast iron, Admiralty 
metal, and 7-30 copper-nickel. 
tions, references.—INCO. 7047 


7.7 Electrical-Telephone and 
Radio 


Investigation Power Connectors for 
Use Outdoors With Aluminum Conduc- 
BRINK. Gen. Elec. Co. Paper before 
Gen. Mtg., Y., Jan. 19-23, 1953. Elec. 
Eng., 72, No. 393-397 (1953) May. 

Investigation was conducted deter- 
mine what combination materials, 
metallic finish, joint compound, and 
technique would result the most sat- 
isfactory connector for outdoor use with 
aluminum conductors. Tests were con- 
ducted humidity chamber simu- 
late outdoor exposure conditions. Results 
showed that both cast-aluminum and 
tin-plated copper alloy connectors are 
satisfactory for connectors aluminum 


cable. Tables and 7048 


How American Bosch Makes Nickel 
Cadmium Batteries for Automotive 
Equipment. Automotive Ind., 110, No. 
86-149 (1954) February 15. 

American Bosch Corp. for 
cadmium batteries. Sintered plates form 
the heart the unit. Features claimed 
include extreme long life, high discharge 
rate with sustained voltage, freedom 
from damage freezing, low effective 
internal resistance, and ability take 
charge extremely low temperatures. 
7442 


For Aluminum-Copper 
Pressed Aluminum Proves Best. 
Elec. World, 141, No. 
48, (1954) Feb. 

heat cycling, strength, and 
sion laboratory tests and 
utility experience conducted Thomas 
Betts Co., compression-type connec- 
tors make the best 
joint. Tests were made with aluminum 
connectors copper and aluminum 
cable and with tin-plated copper 
nectors aluminum cable. After 
heat cycles, each being 520 amp. for 
and hr. off, performance the 
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CORROSION ABSTRACTS 


New corrosion-control 


resilient coating that 
crack, chip tear 


.020” pore-free protection per 


seamless, continuous heavy 


chemical resistance vinyls 


Any metal surface that can sprayed and 
uniformly baked can now strongly protected 
against severe corrosive conditions with the first 
practical, spraying Coating 
5300. 

This versatile coating offers many advantages 
over paint and ordinary protective coatings. 
With Coating 5300, you can apply chemical-and 
abrasion-resistant films.as thick with 
single spray application. That’s times 
thicker than ordinary coatings. fact, multiple 
sprayed coats this new material build films 
thick many sheet lining materials—and 
less cost. 

Unichrome Coating 5300 offers seam-free and 
pore-free protection against acids, alkalies, 
water, salt solutions and many other corrosive 


agents. levels surface irregularities, and to- 
gether with its heavy build-up, weak 
spots where corrosion might ordinarily break 
through. vinyl material with 100% solids, 
bakes into resilient coating that resists abra- 
sion, chipping and cracking. 

Here new and better way protect in- 
teriors, exteriors tanks, ducts and other large 
equipment from corrosion. your plant lacks 
baking facilities, there are conveniently located 
jobbers most sections 
the country who can apply 
Coating 5300 for you. 

MORE INFORMATION 
Unichrome Plastisol Com- 
pounds presented Bulletin 
VP-1. Send for it. 


COATINGS FOR METALS 


UNITED CHROMIUM, INCORPORATED 


100 East 42nd Street, New York 17, 
Detroit 20, Mich. Waterbury 20, Conn. 
Chicago Los Angeles 13, Calif. 


Canada: United Chromium Limited, Toronto Ont. 


ae 
G Trode Mark 
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CORROSION 


aluminum connector joints was satisfac- 
tory. Tin-plated copper compression 
rapidly under the same test conditions. 
The unequal expansion aluminum and 
copper not critical when connect- 
ing aluminum terminals copper bus. 
Tin has been found good contact 
metal for aluminum copper joints, 
providing lower resistance contact 
than when aluminum and copper are 
connected without it, and permitting 
higher current service. Tin plating 
aluminum prohibits the formation 
oxides. Outdoor installations moist 
areas should have the aluminum cable 
positioned above the copper avoid 
the copper salts draining onto the alu- 
minum. Tin-plated connectors with pro- 
tective grease are shown maintain 
the most satisfactory connection.—ALL. 


7459 


7.7 
Using Metalclad Switchgear Con- 
dustry and Power, 64, 68-69 (1953) May. 
Describes design electrical com- 
ponents withstand effects 
moisture, and dust. 
7218 


Stressed Ferrites Having Rectangular 
TLER. Bell Telephone Labs. Paper before 
AIEE, Summer Gen. Mtg., Atlantic City, 
June 15-19, 1953. Trans. Am. Inst. Elec. 
Engrs., 72, Part 531-537 (1953). 

Study the effect stress the 
magnetic properties ferrites. Rectang- 
ular hysteresis loops were obtained 
encasing toroidal specimens plastics 
during 
Ferrites having this type hysteresis 
loop are useful magnetic switching 
and magnetic memory devices. Tests 
were made series nickel-zinc 
ferrites. Specimen 1785-11 has the stoi- 
chiometric ratio, the 
others have the same nickel zinc ratio 
iron. Illustrations and 


7367 


7.7, 3.6.2 

Effect Local Action Currents 
the EMF the Weston Standard Cell. 
100, 173-177 (1953) April. 

Describes factors causing drift which 
decrease observed emf 
ways construct cells maximum sta- 


7.7, 5.3.4 

Aluminium Sheathed Cables. 
Wire and Wire Products, 28, No. 
682-687, 725 (1953) July. 

Various cable sheaths available (lead, 
aluminum, and various plastic materi- 
als); methods sheathing cables with 
aluminum; application aluminum 
sheathed cables; corrosion aluminum. 


—BNF. 7502 


7.7, 5.4.6 

Protective Coatings for Etched Cir- 
cuits. WEINBERG AND Mar- 
Tele-Tech., 12, 88-89, 129, 134 (1953) 

ec. 

Insulation loss effect under high hu- 
midity conditions illustrates need for 
moisture-resistant coatings. Tests show 
resistance, recovery, and required thick- 
ness for various materials. Photographs, 
graph, 7230 


320a 


7.7, 6.3.16, 3.5.9 

Tungsten Thermometers. Product Eng., 
25, No. (1954) March. 

Tungsten being tested replace 
platinum electric thermometers used 
industry measure high heats. Since 
platinum’s upper heat-measuring limit 
about 1,080°F. and tungsten’s about 
1,800°F., the new type will able 
check heats greater than those that can 
now measured ordinary resistance 
7324 


7.7, 6.4.2, 5.3.4 

Silver-Coated Joints Aluminium 
Elec. Eng., 72, No. 10, 906 
(1953) October. 

new process for silver-plating alu- 
minum has been developed and being 
used eliminate joint failures which 
otherwise could caused the high- 
resistance aluminum-oxide film. Many 
thousands sample bars were subjected 
evaluation tests including the follow- 
ing: bonding strength between silver 
plate and aluminum 
ture; freedom from porosity; free- 
dom from blistering high-temperature 
protection against corrosion hu- 
midity and salt spray; ability carry 
high momentary currents; ability 
withstand short-circuit forces; ability 
withstand severe overheating cur- 
rent overload; stability perform- 
ance long-time cycling heat run. The 
bond between the silver plate and the 
aluminum has been found stronger 
than either the two metals. Extensive 
endurnace tests 
conditions have shown that greasing 
plating solves whatever 
minor corrosion problem may 
with aluminum-to-aluminum and alumi- 
num-to-copper joints the great bulk 
switchgear applications. Endurance 
tests under salt-spray conditions have 
shown that envelope configuration 
silver plate, plus zinc-chromate grease 
and paint, provides highly 
formance. Because many joints must 
made between copper and aluminum 
conductors, addition the silver plate 
does not introduce 
silver-plated aluminum joints have re- 
mained undamaged temperatures 
high that the aluminum bars sagged 
because their own weight. 
cycling heat rub, silver-plated alu- 
minum joint increased its contact re- 
sistance significantly. The advatage 
silver that its contact resistance, 
raised filming, characteristically de- 
creases value during normal opera- 
tion. The basic reason that silver 
noble metal, and such tends return 
the metallic state when 

503 


7.7, 6.4.2, 5.9.4 

The Use Anodized Aluminium Con- 
ductors for the Windings Electrical 
Equipment for Aircraft: Insulating and 
Refractory Characteristics the Alu- 
mina Layers Employed. 
Metaux: Corrosion Industries, 28, No. 329, 
19-23 (1953). 

Desirable physical characteristics 
the aluminum oxide layers aluminum 
conductors used the windings elec- 
trical equipment for aircraft include 
dielectric strength the order 20-25 
ibility; easily sealed varnish, mak- 
ing them impervious moisture, co- 
herent, and adherent. The history the 
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development such coatings briefly 
reviewed, and continuous plant for 
anodizing wire described. Anodizing 
carried out bath containing 
(20 wt.-%) and (3.5 wt.-%), 
The use direct current incomparti- 
ble with the high current density neces- 
sitated continuous process high- 
speed oxidation the 
practice, undulatory current, produced 
the super-position A.C. and D.C, 
used. Details plant used the 
manufacture anodized aluminum strip 
wire are given. The physical 
teristics the anodized film produced 
the. high-speed passage the alumi- 
num through the electrolytic bath 
sec.-2 min., using current density 
100-200 are compared with 
coatings obtained when the time pas- 
sage through the bath least 
minutes and the current density amp,/ 


7414 


7.8 Wires and Cables 
(non-electrical) 


7.8, 5.9.4 
Phosphatizing Steel Wire Wire 
Mills. (In German). 
Stahl und Eisen, 73, No. 22, 1391-1394 
Discusses experiences bonderizing 
wire. Describes industrial procedure and 
prospects for use the wire manufac- 


turing industry. references.—BTR. 
7056 


7.10 Other 


7.10 

Metal Progress, 65, No. 89-93, 192 
(1954) Jan. 

Progress welded steel bridges 
very remarkable Switzerland. the 
last two years, one highway and three 
railway bridges were built completely 
welded structures. Biggest them 
the Tannwald Bridge for the Swiss Fed- 
Authorities demanded 
that weldable material with high secu- 
rity against brittle fracture 
Weldability the material 
praised according standard #161 
the Soc. Swiss Engrs. Architects. 
Brittle fracture and aging were meas- 
ured notched-bar impact tests and 
Kommerell’s bending test. Two steels 
were supplied for the bridge, St. and 
St. 37.161.—INCO. 7023 


7.10, 3.6.6 

Thread Inserts Prevent Galvanic Ac- 
tion Resistance Welding Guns. 
try and Welding, 26, 131-132, 134 (1953) 
June. 

Describes use stainless-steel wire 
thread inserts prevent galvanic action 
between dissimilar metals 
resistance-welding guns.—BTR. 7286 


7.10, 5.2.3 

Prestressed Deck Proves Cheapest for 
New Hoboken Pier. 
hoff, Hall Macdonald. Civil Eng., 
No. 50-53 (1954) Feb. 

New steel and concrete pier 
construction Hoboken for Port 
New York Authority. Steel piles will 
treated initially with coating col 
bitumastic emulsion paint, and the 
thodic protection system consisting 
graphite anodes will effective imme 
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diately for areas where the paint has 
been damaged and the steel exposed. 
the paint deteriorates, the cathodic pro- 
tection gradually increases its effective- 
ness, until eventually the whole the 
pile coated with deposited salts. 
expected that the system will afford 
complete protection from corrosion be- 
low mean low water for the life the 


7528 


7.10, 8.4.3, 6.4.2 

New Aluminium Alloy Found Pro- 
long Life Oil Field Equipment. 
Metal Market, 60, No. 105, (1953) 
June 

The Reynolds Metals Company has 
announced that result tests car- 
ried for eight months new 
aluminum alloy may have been discov- 
ered that capable greatly extending 
the life oil-well sucker rods. group 
aluminum alloys was tested Rey- 
nolds Metals Company co-operation 
with major oil producer.—ALL. 6250 


7.10, 7.2 


Vehicular Tunnel Segments Are Pre- 
cision Made. Steel Processing, 40, No. 
90-91 (1954) Feb. 

Cast iron and steel segments 
third tube for the Lincoln tunnel will 
installed starting April Tube, man- 
ufactured the Bethlehem Steel Co., 
has external diameter feet and 
length 7,944 ft. Segments which 
have tar-painted exterior have proven 
resistant erosion and corrosion. In- 
terior the casing waterproofed 
lead caulked into groove formed 
the joint the inner flanges the seg- 
ments. 7120 


INDUSTRIES 


8.1 Group 


8.1.1 

Corrosion Air Condi- 

Refrig. Eng., 61, (1953) July. 
Fundamentals corrosion and what 

one company doing prevent it. 

Tables, diagram, 


8.1.2, 6.3.19 


The Service Life Sheet Zinc for 
Roofs. (In German). 
Metall, No. 21/22, 846-848 (1953) Nov. 

Corrosion resistance zinc roofs 


discussed. Micrographs, photograph, 
7295 


8.1.3 


Corrosion Refrigeration Systems 
Eng., 61, 1330-1332, 1370-1372 (1953) 

ec. 

Discusses water factors that produce 
corrosion and chemicals that will reduce 
prevent it. Graphs, 7212 


8.1.3, 7.4.2, 6.4.2 


The Use Light Metal the Con- 
Suisse, No. 90-92 (1953) 
une, 


Extensive tests with aluminum alloy 
Peraluman-30 have shown that this alloy 
most suitable resist saline attack 
which predominant refrigerators. 
Sheet Peraluman-30 anodically oxi- 
dized, untreated Peraluman and zinc 
Were exposed corrosive, saline and 


CORROSION ABSTRACTS 


damp atmosphere for months. Peralu- 
man-30 has shown spotted discoloriza- 
tion the oxide layer. There was 
marked corrosion the metal. Peralu- 
man-30 untreated: surface attacked, clear 
signs corrosion, especially the lower 
parts. Zinc: very strong corrosion, indi- 
vidual parts pitted. The behavior 
Peraluman-30 towards beer 
tested. was wetted with light and 
dark beer and left dry for three 
hours. Afterwards the sheet was rinsed 
and the procedure repeated times. 
When examined, was found that an- 
odically oxidized Peraluman-30 did not 
show any surface changes—ALL. 7405 


8.1.4, 4.6.6 

Dechlorination Linked Corrosion 
Water Distribution Systems. Don 
Brantford Water Works. 
Brantford, Ontario. Water and Sewage 
Works, 100, No. 106 (1953) March. 

For many years investigators have 
sought explain the loss chlorine 
and chloramine residuals water dis- 
tribution systems. Mr. 
conceived what terms amazingly 
simple answer this problem. finds 
the reduction residual chlorine and 
chloramines related the increase 
ferrous iron content water caused 
corrosion. The results laboratory tests 
demonstrate that ferrous iron solu- 
tion the result corrosion readily 
oxidized chloramine chlorine, 
thus depleting these 


8.1.4, 7.2 

Corrosion Control Experience Ce- 
dar Rapids, Iowa. CHERRY. 
Water Sewage Works, 100, 253-256 
(1953) July. 

Improvements corrosion resistance 
pipe lines are credited higher 
value, phosphate treatment, and flushing 
program water treating plant. Photo- 


graphs.—MR. 7245 
8.3 Group 
8.3.1 


New Developments Fertilizer Ma- 
chinery. Intern. Harvester 
Co. Paper before Am. Soc. Agr. Engrs., 
Chicago, Dec., 1953. Agr. Eng., 35, No. 
165-167 (1954) March. 


Because the corrosive effects 
different fertilizers application ma- 
chinery, many companies the industry 
are conducting studies new materials 
and coatings. Grey iron, most commonly 
used fertilizer application machinery, 
offers the best compromise between cost 
and corrosion resistance. Stainless steel, 
although costly, being used certain 
portions the 7269 


8.3.1, 4.4.8, 4.3.2 

Low Corrosion Liquid Phosphate. 
Agriform Co. Pacific 
Northwest Reg. Fertilizer Conf., June 
30-July Agric. and Food Chem., 
No. 591 (1953) July 22. 

liquide ammonium phosphate 
has neutral pH; therefore, introduces 
only minor corrosion problems and re- 
quires expensive stainless steel equip- 
ment. Process consists combining 
ammonia and phosphoric acid give 
materials analyzing from 7-24 9-28. 
adding ammonium nitrate, urea, and/or 
potash, materials such 17-7-0 10- 
10-5 can obtained.—INCO. 7341 


8.3.4, 3.3.4 

Engineering and Microbiological Proc- 
Paper before Chem. Eng. Group, 
Society Chem. Ind., Jan. 12, 1954. 
Chemistry Industry, No. 114-119 
(1954) Jan. 30. 

Review engineering aspects mi- 
crobiological processes concentrating 
mainly the problems fermentation, 
chosen illustrate the possibilities 
chemical engineering approach de- 
sign factors. Stainless steel favored 
material construction. Aluminum 
not generally used for deep fermenta- 
tions owing the thickness shell 
pressure vessels the size used. In- 
conel user for internal cooling coils 
and enamelled cast-iron vessels used 
the seed stages, following 
shake-flash culture glass. Illustrations 


and 7317 


8.3.5 

Chemicals from Oranges. Hutt, 
Eng. Chem., 45, No. 876-890 (1953) 
May. 


Equipment such roller conveyors, 
holding tanks and rotating cylinders 
used the processing oranges into 
juice products are fabricated stain- 
less steel. Types 302, 304, and 316 are 
used since materials such iron and 
copper destroy the vitamin content 
citrus juice. Diagrams, tables and 


references.—INCO. 7001 
8.4 Group 
8.4.2 


How Mitigate Corrosion Gly- 
orr. Paper, Pacific Coast Gas Assoc., Los 
Angeles, February 18-19, 1953; Gas 
J., 51, No. 51, (1953) April 27. 

The five major factors accelerating 
corrosion glycol dehydration plant 
are discussed and Southern Counties Gas 
Co.’s steps reduce each these ef- 
fects are described. Pressure, which 
raises the solubility corrosive gases, 
kept low means combination 
vent-decanter tank. The tank also recov- 
ers hydrocarbon liquids from the gly- 
col. Flow velocity has been kept low 
(in order minimize corrosion 
scouring) eliminating sharp bends 
and narrow pipes from the glycol flow 
system. Filters remove suspended parti- 
cles. Acids and oxidizing agents are 
countered with inhibitors, alkali, and 
corrosion resistant construction materi- 
als. Temperature was lowered use 
steam-to-glycol preheater, ele- 
vated rectifier, and glycol-to-glycol heat 
interchangers. The latter interchangers 
also lowered heat costs. detailed illus- 
trative calculation the heat require- 
ments given. 7370 


8.4.2, 7.5.4, 5.4.5 

Corrosion and Preservation Gas 
Works Plant. The Gas 
Council (London), Research Communica- 
tion No. GC9, pp., Nov., 1953. 

Various methods treating iron and 
steel surfaces prior painting are listed 
and their initial and maintenance costs 
are compared. The systems considered 
are weathering, red lead over 
scaled surface, the Footner process, gal- 
vanized and sprayed coats 
aluminum. The metallic coatings are the 
most economical and wider use gal- 
vanizing and metal spraying recom- 
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mended. There brief account the 
long-term investigation the action 
crude gas mild steel. Compares long- 
term costs pretreatments for steel. 
Experimental work with aqueous solu- 
steel. section painting the per- 
formance various paints under the 
conditions prevailing gas works 
described. Experiments with the ca- 
thodic protection water-sealed gas- 
holders are mentioned.—ZDA. 7347 


8.4.3 


Visbreaking Still the Basic Process 
for Fuel Reduction. AND 
Fercuson. Eastern States Petroleum 
Oil Gas J., 52, No. 46, (1954) 
March 22. 

Eastern States Petroleum Co.’s report 
various innovations developed and 
adapted the visbreaking process 
which used for 
yields. Steps taken prevent corrosion 
from the high-sulfur charge stock were 
primarily those selecting proper ma- 
terials construction. The evaporator 
and fractionator are lined with 11-13% 
chromium-type 410 alloy. The top three 
trays the fractionator are Monel and 
the tubes used the fractionator over- 
head condenser are Admiralty metal. 
Vapor line from the evaporator the 
fractionator lined with 11-13% chro- 
mium. Ammonia injected into the 
fractionator for corrosion control. 
7461 


8.4.3, 2.2.8, 5.8.2 


Corrosion Inhibitor Gas-Conden- 
sate Field. Oil Gas J., 52, 
No. 43, 92-93 (1945) March 

West Tuleta field, Texas, the site 
what believed have been the first 
large-scale use organic inhibitor for 
the protection gas wells. Results 
inhibitor used there, covering years, 
clearly confirm the benefits de- 
rived from the continuous use prop- 
erly selected and applied inhibitors. 
Corrosion history each well before 
treatment began given. 

7524 
8.4.3, 4.6.11 


Petroleum Engr., 25, B38, B41, B43-B44, 
B47 (1953) Nov. 

_Shows how wind, waves, and corro- 
sion presents special problems design 
off-shore drilling platforms. Photo- 
graphs. 7240 


8.7 Group 


8.7.2, 5.9.2 


Metal Cleaning Fine Instrument 
Components. HEDMAN AND 
ARNOLD MILLER. Metal Finishing, 51, 66- 
(1953) Dec. 

Role contaminants deterioration 
fine instruments discussed. Experi- 
mental studies leading development 
suitable cleaner are described. ref- 


erences.—BTR. 7160 
8.8 Group 
8.8.1 


Peacock Blue—Flushed Color Pro- 
duction. Hester anp ALLEN. 
Hilton-Davis Chem. Co. Ind. and Eng. 
Chem., 45, No. 1610-1618 (1953) Aug. 

Equipment, such tanks, autoclaves, 
cooling vessels, kettles and flushing ma- 


chines, used the processing 
cock blue” made steel. The varnish 
kettles are constructed stainless steel. 
Flow sheet for the production this 
blue ink pigment used the multicolor 
printing industry 7113 


8.8.1 


Launch Chemical Ship Beth-Quincy. 
Marine Eng., 59, No. 57, (1954) 
Feb. 

Marine Dow Chem., first oceangoing 
tanker ever designed and constructed 
for the transportation high-density 
liquid chemicals bulk, was launched 
Bethlehem Steel Co.’s Quincy Yard, 
Dec. 10, 1953. Four the tanks were 
designed carry highly corrosive 73% 
caustic soda. Nickel nickel-clad steel 
was used for equipment coming con 
tact with the soda. all, over 685,000 
nickel-clad and 47,000 lb. pure 
nickel were used. Coils for heating the 
tanks, well pumps, valves and 
piping used loading and unloading the 
liquid are made pure nickel are 


7296 


8.8.1 


Steel Towers for French Sulphuric 
Acid Plant. Paper before 
Fertiliser Soc. Corrosion Technology, 
No. (1954) April. 

Société des Usines Dior plant for 
making sulfuric acid the Kachkaroff 
process. Six production towers are 
steel plates, mm. thick the bottom 
and mm. thick the top. From time 
time some local corrosion occurs 
the form holes similar those made 
drill, and which are plugged im- 
mediately welding. Where the Gay- 
Lussac tower concerned, the compo- 
sition the circulating nitrose precludes 
the use steel, this tower lead 
with very simple brick lining pro- 
tect the lead against mechanical strains. 
Since the temperature involved not 
high, material that can profitably 
substituted for lead Lucoflex, de- 
scribed perfectly corrosion resistant. 
Its use also advisable for any piping 
when the temperature lower than 
70°, i.e. nearly all the 
INCO. 7473 


8.8.1 

Corrosion Problems Ammonium 
Corrosion Technology, No. 31-35 
(1954) April. 

the manufacture ammonium sul- 
fate, whether using evaporators 
saturators, the erosive effect crystals 
present solution, the low sulfuric acid 
concentrations usually present, and the 
relatively high temperatures opera- 
tion give rise serious corrosion prob- 
lems which begin the drawing board 
stage design and continue through 
all stages manufacture. The corrosion 
problems are discussed and advice 
given materials construction, in- 
cluding stainless steels, nickel alloys, 
irons, aluminum and number plas- 


8.8.5, 8.10.2, 6.3.10, 6.2.5 

High Alloy Castings Reduce Steel 
Plant Maintenance. Jron Steel Engr., 31, 
No. 132, 134, 137-138 (1954) April. 

Standard designations and chemical 
composition ranges for 
cast chromium-nickel alloys (4% 
max. nickel), (4-7% nickel, 
(8-11% nickel), (8-12% nickel), 


Vol. 


nickel), (33-37% nickel), 
41% nickel), (58-62% nickel) and 
plication these alloys soaking pits 
and reheating furnaces, sheet and bar 
annealing, wire mills, and metallic 
cuperators are discussed. 
—INCO. 7556 


Group 


8.9.3, 5.2.2, 8.4.3 


Maintenance Submarine Pipe Lines, 
(1954) May. 

Describes gas lines laid Gulf 
Mexico nine and ten miles from shore. 
Routine maintenance requires heavy and 
lines are protected with two magnesium 
anode beds which were installed during 
construction. Because hazard from 
sea action, installation must checked 
three-month intervals. Producing plat- 
forms are under separate cathodic pro- 
tection system, and are insulated from 
lines with Micarta insulating sleeves. 

7566 


8.9.5, 4.4.6 


Survey Preliminary Investigations 
Internal Tanker Corrosion. The Ship 
Research Institute Norway The 
Central Institute for Industrial Research, 
Jan., 1954, pp. 

Preliminary investigations internal 
tanker corrosion are made with spe- 
cial view the corrosion problems 
connection with transport sour crude 
oils from the Middle East, and further 
work the subject planned. The 
severe sour crude pitting corrosion may 
partly explained effect called 
the oil film effect. Among the corrosion 
protection methods considered, cathodic 
protection seems far the most 
promising 7557 


8.9.5, 7.1 

Ships, Kenwortuy. Paper before Soc. 
Chem. Ind., Jt. Mtg. the Corrosion 
Group Glasgow Section, Mar. 1954. 
Applied Chem., Pt. 97-106 (1954) 
March. 

Corrosion problems ships’ 
machinery are spread over wide range 
environments. illustrate this, ex- 
amples are cited from sea-water, dis- 
tilled-water, steam, hydraulic-fluid and 
forced-lubrication systems and sur- 
faces subjected fuel-oil combustion 
products and damp atmospheres. Com- 
ponents considered include 13% chro- 
mium-iron turbine blading, and various 
non-ferrous metals, such nickel-aluminum 
bronze (contains 3-5.5% nickel), gun- 
metal and phosphor-bronze, steam. 
sea-water systems, centrifugal pumps 
with parts made gunmetal, Monel 
(high-tensile) brass phosphor 
bronze are affected. the case gun- 
metal and brass, spraying with 
18-8 proved effective palliative meas- 
ure. Another problem severe and 
rapid wastage cast iron cylinder 
ers particular design submarine 
Diesel engine. Corrosion the sea wa- 
ter system was reduced using cop- 
per-5% nickel-1.2% iron alloy developed 
the British Non-Ferrous Metals Re- 
search Assoc. Remedial measures 
some recent innovations reduce 
rosion are discussed. 
references.—INCO. 
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8.10 Group 


8.10.2, 1.2.2 

New Manufacturing Processes for 
High-Grade Steel Sweden. 
Metal Progress, 65, No. 108-111+ 
(1954) January. 
Survey the Swedish quality steel 
industry which uses various steel prod- 
uct methods, including the acid bessemer, 
acid openhearth, and electric steel proc- 
esses. Great interest shown sponge 
since one the most impor- 
tant raw materials for their quality steel 
Production. Most the new production 
sponge iron made the Wilberg- 
Soderfors process. Statistics Swedish 
production are 
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the time 


SUBSCRIBE 
the 


CORROSION 

ABSTRACT 

CARD SERVICE 
for 1955 


Digested and indexed information from 
the world’s literature corrosion made 
available you the NACE Corrosion 
Abstract Punch Card Service. Each sub- 
scription consists about 2000 5-inch 
McBee punch cards which are printed 
abstracts articles, pamphlets and books 
dealing with corrosion control. Topical 
and alphabetical author indexing pro- 
vided. Topical indices (up cross- 
indexes) are pre-punched. Unused holes 
are available for supplementary indexing 
subscribers. Back issues for 1951 and 
1954 are available. Suspense orders for 
1952 and 1953 issues will accepted 
contingent reissue cards for these 
subscriptions. 


Subscriptions Accepted Through Jan. 


Send Orders and Remittances, $100 for 
1955 Subscription advance, ask for 
more information from 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


1061 Building No. Main St. 


HOUSTON TEXAS 
CAMPBELL, Executive Secretary 
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the economical answer 
expensive corrosion problems 


Tygon the generic name for group plastic compounds specifically designed combat corrosion. 
Based series selected polyvinyl resins, TYGON offers outstanding protection against both acids and 
alkalies plus oils, greases, water and most solvents, except esters, ketones and certain aromatic hydrocar- 
bons. The various forms TYGON available make its proper application simple matter for many uses 
many industries under many conditions. 


TYGON Tubing widely used both plant and laboratory. the “lab,” TYGON’S 
clarity, full flexibility, smooth surfaces, non-contaminating 
ing properties make quicker, easier, safer and cheaper use the most intricate 
“set-ups” with the most delicate solutions. the plant, these same properties plus 
its light weight, high strength, excellent abrasion resistance and easy installation, give 
TYGON tremendous advantages over conventional piping. TYGON Tubing 
available six standard formulations, clear glossy black, with wide range 
physical, chemical and electrical properties. Sizes range from .12” I.D. LD. 
Braided jacket reinforcement fabric, plastic and stainless steel also available for 
use with constant working pressures 300 psi. 


TYGON sheeting thicknesses 3/32” 3/16” makes ideally 
suited the protection tanks, tank cars, diffusional towers, vats, reactors, bins, 
hoppers, troughs, pipe and other processing equipment against wide range 
chemicals. Its unique resistance against oxidizing acids, oils, greases and certain 
solvents permits the use TYGON jobs other linings cannot handle. Its wear 
resistance assures long life with the most abrasive materials. Its flexibility permits 
close conformance the most intricately shaped equipment. Its lack the need for 
“curing” makes possible installations virtually any size. TYGON, for lining work, 
available two standard compounds—TL 104 (Black) for general use and 
104-A (White) where solution visibility desired. 


Die-cut, molded, extruded, TYGON the sure answer tough gasketing jobs 
chemical processing general industrial equipment. Its chemical resistance, abrasion 
resistance, resilience, high strength, non-contaminating and non-oxidizing properties 
make practical use under wide range operating conditions. TYGON gaskets 
can die-cut from calendered press-polished sheeting thick); can 
molded practically any size shape; can extruded tubing, solid cord, 
strip, channel continuous number standard compounds are 
available. 


paint, TYGON primarily used protect plant and equipment against cor- 
rosive fumes and spillage. also used against immersion mild corrosives 
prevent contamination delicate solution. TYGON Paint easily applied and quick 
drying. Dry, its film chemically resistant, tough, flexible, and smooth; resistant 
cracking, chipping crazing. There are two types TYGON Paint available. 
TYGON “Series Paints not require and are used against mild cor- 
rosion. TYGON “Series TP” Paints are for use with primers under severe conditions 
corrosion. TYGORUST, the vinyl primer recommended for use under 
either type TYGON PAINT rusted metal—wet dry. 


Why solve your corrosion problems with the versatile TYGON? 
Write, today, for full information about this plastic many uses. 


| 
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“Specs” are the yardstick quality for almost 
any industrial product you buy these days. Then 
why shouldn’t you buy pipeline enamels 
written specification, too? Why should you 
the dark about penetration, ash, softening 
point and all the other specifications that insure 
enamel’s performance and protection char- 
acteristics? 

For many years, Pittsburgh Coke Chemical 
has published the specifications Pitt Chem 


Standard Grade Tar Base Enamel 
Modified Grade Tar Base Enamel 
Plasticized Grade Tar Base Enamel 


when you order 
Pipeline Enamels! 


Modified Enamel. invite you compare 
our samples from any drum Pitt 
Chem Enamel you buy. like you prove 
yourself that coal-to-enamel quality control 
can provide you with made-to-specification pipe- 
line enamels that perform better application 
and protect years longer service. Write 
today for booklet describing Pitt Chem Modified 
Pipeline Enamel specification limits and their 
importance you. 


4 ¥ See 


Hot Line Tar Base Enamel 


Cold Applied Tar Base Coatings 


W&D 5166 


CEMENT PIG IRON 


Don’t forget 
4 
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CORROSION DEFIANCE 


Because Devran Chemfast Finish contains 100% epoxy resin 
the correct type, can laugh most acids, alcohols, 
detergents and other powerful alkalis literally lasts for 
years under conditions that ruin other finishes quickly! 


SUPER TOUGHNESS 


You can hammer deep dents into piece Devran-coated 
hard wood without cracking chipping the finish. 
takes punishment all kinds amazingly well. 


OUTSTANDING ADHESION 


Devran Chemfast clings even glass and galvanized iron. Try 
peel from galvanized iron and rips off the zinc! 


ELASTIC RESILIENCE 


piece metal foil coated with Devran can sharply 
creased without breaking the Devran film. 


ABRASION RESISTANCE 


Four different recognized tests for abrasion resistance 
indicate that Devran has far greater durability than the 
toughest former floor enamels and spar varnishes. 


FAST DRY 


All the unique qualities epoxy resins are combined 
Devran with very favorable application qualities; such 
fast dry, easy spraying brushing, and very high hiding. 


So, you need all these qualities paint enamel, 


the answer... 


a 
EPOXY RESIN FINISH 


